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Sum of the water 0 the, whole) year 2471 lines 65 
or 20 inches, 7 lines, +. | 
We ſee by this, that the quantity - water 
which, fell this year, is a: little greater than in 
the mean ſtate, which we — ſettled at 19 inches, 
We ſee. alſo, that the ſingle month of. July has 
afforded almoſt a quarter of it, and it N 
happens, that in the 3 months of June, Fuly, and. 
Auguſt, tnete falls as much as in all the reſt of the 
year. It rained. a, good deal in April, but in 
March it rained but * ** for vind 2 
„Jan. 10, . Lad wh 173; a 
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\ 2 The HisToxy and Memoirs of the 
this month was generally north, or thereabouts, 

2 alſo Wer Ae 

| Dre * 
The Rims" — of this year was January 18, 
when my thermometer fell to 18 , parts, which 
is not a very conſiderable cold, for in ſeveral years 
we ſee it fall to 14, and it is at 32 when it begins 
to freeze in the country ; the winter however was 
cold, and it continued freezing during the whole 
month of March, It was pretty cold alſo duri 
the laſt two months of the year, and it often 
und in the ſtrongeſt cold of theſe two 'months the 
thermometer ſell to aa ee 6. There 

fell no ſnow during the whole 413 27 

Ihe heats were not great, ern thermometer 
roſe but very little above 49% which mavks the 
mean ſtate of the heat of the air, as it is always at 
the bottom of the caves of the obſervatory 3 buũõỹĩ 
only the laſt days of the month of Auguſt the ther- 

mometer roſe to 35 parts. It may be obſar ved, 

that in ſummer the thermometer uſually, riſes 11 

parts about two or three hours after noon higber 

than in the morning at ſun· riſing, which is Wein 
when I make all the obſervations. 

There were a great many fogs toward the 2nd 
of this year, -and the little heat of che month of 


gel did. not give a en ee to, the 


Ti prevailing wind] "of (this: year was N and E. 
wherefore the heats were not and did nie 
laſt long. The great rains of the month of Fulp 
came with 'winds from the ſouth or ny 
which -ſhould'! have brought à hat air, only: th 
cooled by the weſt wind which comes to 
from the ſeay and by a great quaatityiaf water aps 

the ground ; for — water cannot receive the 
impreſſion of ihe heat of the fan foRrongly as a 
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Gaming which uſually comes from the ſauth when 
it rains, and becauſe the impreſſiog of beat that we 
feel is much greater when there is na wind, than 

wen any: wind whatſoever continually: carries off 8 
| pw: of heated apmoiphere, which nc Or | 


My barometer was at the higheſt at 28 inches 
4 lines f November. 26, with a proty weak north- 
eaſt wind, and the days before and after, the wind 
was the ſame, and in * chat time it did not rain, 
for in the 2 months of November und December 
there was hardly any rain, and the barometer al- 

Ways kept up eh Sha QZFober 29 the daro- 
meter was at the loweſt at 26 inches 10 lines £ 
tho wind being ar that time - ke the fourth 

| with little raig. 

In July when Ic inedt in Nehme 2 find 
the barometer was at 27 inches 3 or'4 lines? We 
ſee therefore that the difference between the greateſt 
and leaſt height ofthe barometer, was this year 1 
inch 6 lines very-nearly, which is as uſual. 1 have 

another barometer ſituated in the ſame place, whete 
the quickfilver is always 2 lines higher than in chat 
bar I uſe for my obſervations. * 
Wie may canclude-from all this, that in general, 
when the air is heavier than in its mean ſtate, it 
rains but ſeldom and very little, and on the con- 
trary when THINK ter there uſually falls ſome ram, 
as has been al obſerved. e 
meter began to de uſed. However there are ſome- 
times ſound in th air diſpoſitions of cold or heat at 
certain diſtances from the earth wich dow winds 
and fogs, u hich cauſe rain n 
iS} | m 
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from the barqmeter that it would-be fair; for The 
weight of the air is ſometimes not ę enough to 
raiſe the vapouts which form the fogs, or elſe it 


_ raiſes chem but to a little height, and ſo they fall 


again | almoft | immediately in rain after. being 
condenſed; it is dommon alſo for it to rain ſdon 
after the fog. i riſen.. önnen bare? 
December 29, 1 Wund the' declination of the 
needle to be 11 I 12 minutes toward / the 
l : leroygl is vie To e e 2171909 
u DonfeOgrs 

1 ober vue on the alas 1 ot ber 
animal ſubPances, which furniſh the pur. 


Pie dye; by M. Geoffroy Junior. - 8 ve ef 
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Of all the curioſities of natural hiſtory none have 
cauſcd greater admiration tham the Abu of the 
bees; and tho theſe wonderful inſects greatly 50 
our attention, yet they are not the only ones wh 
make their induſtry appear in building hives. Many 


others have the ſame art, but the little benefit that 


ve receive from the labour f ſome of theſe ani- 


mals has occaſioned their being neglectd. 
Among theſe we may reckon the inſects Which 


produce the gum- lac in the Indies. And tho* this 


material has been ſought after for dying andther 
uſes, yet the manner in which it is produced Has 


not been diſcovered, either for want of obſervers 


upon the ſpot; or becauſe the inſets wich work 


it not being brought up with particular care, Ake 
our bees, have not been cloſely enough examined. 
I ſhall therefore add my obſervations 6h this 


TubjeR; to the little information Which avthbrs 
have given 50 ing it, that we may ſhew the 
nature h 


CY lac better thai has been hither- 
20 dene. iH 51s 4317 nde | t gor 
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rapie, and that it is what the firſt has called can 


ROYAL AAM efSeislesd 


be name of gui ſeems not veryipfoper! Ax 
is rather a ſort of wax; a8 1 ſhall few Preſeftel + 
The name of lat or loc comes from the Aru. 


e v ho taught it to the Indians; it is alſo cal 


led trec in the kingdom of Pegwahd Martaban. 
The firſt who have treated of the lact Have in- 
formed us that it grows in the Tndits," and Part- 

tly 1 m the kingdom of Pegu. i SHIRT 
As it is difficult for us to believe that the an- 
cients were ignorant of any thing, ſeveral have - 
magined that it was known by Dioſcorides and Se- 


camum; but the deſcription which theſe authors 
have left of it, is too ĩmperfect for us to * able to 


make any judgment of it. 


The principal ſort of Jace; and dan ehh bes 
given occaſion to my obſervations, is called fick- 
lacc, becauſe it is brought to us faſtened {pert lictk 
-BFRnEDeR on which it has been formed. 

. The firſt thing to be examined, i whodharights 
gum does not proceed from theſe little branches to 


which it is faſtened. This is not yery probable, 
becauſe in 


and locſening it from theſe 
little ſticks, we find no outlet, through. which ic 


could flow. Beſides as this gum is in great abun- 
dance, and as the ſticks are often very ſmall, it is 


viſible that it is not produced from them: this is 


7 alſo F. Tachard's opinion, who relates, that when 
aan inciſion is made in theſe: ſorts, of trees, there 


comes a gum, from them, but that i itis of "a 
different nature from the ace. 
We know in general it is che work of & fort of 


a ;nſeet ; ſome ſay they are flying ants, that depo- 
ſit this matter upon the ſlender branches of à tree 


called Ber. Others will haye it chat they are oom 


mon ants, and others that they are flies; ſome e- 
ven ſay that the ſticks of the lacc are nothing bur 
branches, 


* 


1 = 


6 The Hisroxy and MeMotas of We 
branches, which the inhabitants take care.tapitck 
into the ground in a lange quantity, myo <p 


7 ſupport to the work of thee little inſects. Ait 


As for the nature of this work, they baye put 
given us any certain informatie. 
Ic has appeared to me upon a careful examination 
| that it could be nothing but a ſort of hive approach» 
ing in ſome meaſure to that which bees and other 
inſects aro accuſtomed to wark. And indeed upon 
breaking it, we find it divided into eells of a pret- 
ty uniform figure, which ſhews that it has never 
been a gum or reſin flowing from the trees. 
Each of thele cells & oblong, and has ſeveral 
ſides, ſametimes quite round, according as the mat- 
ter while ſoft has — diſordered, and, flowed about 
the braneb which. ſuſtains it. Mrs en 3708 't 
This difordering is the cauſe that the cells have 
fome difference in their conſtruction, however they 
are for the moſt part ſwoln in the middle, ending 
in a ſharꝑ point on —— ſide where they touch the 
branch, terminated by the other in a point, more 
or leſs rounded, and perforated with a little hole, 
ſuch as thoſec with which the whole ſurface of ihe 
lacc iam to be perforated. when mation more 
7. 98 1 
At the extremities of the cells . are uſually 
perceived two little white lines, of which it is very 
difficult to determine either the nature or uſe. 
The partitions of theſe cells are extremely fine 
and perfectly like thoſe of the hees; but as they 
have nothing to defend them from the injuries f 
the air, they are covered again with a layer of the 
ſame wax as hare and as icky 0 fervo hem ſor⸗ a 
Hence we may con jefture, that. theſe FER 
work With. no leſs * than the bees, ſincu they 


have much fewer conveniences cin el Bad wk 
TY Theſe 


alt 
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4 bete cen are cerraibly made 
And it is not a tnete excrement Wwhich'thefe 


infe 4 depoſit,” ay in dave imagined; for there = 
are diſcovered in them little bodies more or fels 


 ſwoln and moulded therein. The firſt obſervers 


ook chem for the wings or other parts of theſe 
—— to which they *{ribe the lacr, in Which they 
them to be intloſcd. Theſe little bodies 
à fine red, fore deeper aud others paler 3 
Ad ale cralhed "they are reduced to a ror 


as fine a colour as thur of the cochin el. 


t is not probabile, chat the parts of 'thefe” am 
mal form the e 
ently diſtinguiſhed : to what pu . 
2 fach Nen! for themſelve k . 
There is more rexlot to believe, tha thele cells 
are inteftdrd for their farms Hk thoſe of the bers, 
and that thefe littiæ bodies are the etbrio's'of the” 
inſects, which are to come but, or the coverinngy” 
of theſe Which” are actunff Sone out? as WE 
in the kermes or ſcarlet grain, the galls und Geher. | 
excrefeences, which proceed from the punctures of 
inſects, of which I ſhall have octaſion ww 
for the farther clearing up of this matter. 2 
Theſe little bodies are oblong, wetted or 
fhigreened Tike the cochineal, eee one 
ſide by a point, and on the other by two; and 
ſometimes by a third. When forked in water they 
fwell like the cochineal, give It as fine a tinctufe, 


and aſſume almoſt the fame ſhape, ſo that by mere 


inſpection we judge them to be the littſe"bodies'of | ; 
inſects in Whatſoever ſtate they may be! The lac 
owwes its red tinctute to them, "for when it is 
deprived of them, or but little furultieg, it hard" 
ly affords even'a light rincture. nm r e 
It appears therefore tflat the her icondyu fore ef. | 


Wax, which forms! in a manner the body of the hive-. 


This 


. 
? 


5 diger able. {mel}, like the parts af ani- 


| - Sithowiedeitraying a great number of cells, ar 


8 Ve HISTORY MEMoits of the 
Fzhis wax is of a good ſmell when burng, hut 
for the ſutle bodies incloſed in the cells, chey 


mals. Vip LOSS 
Many of theſe little bodies, which — 
part are hollow, are ſometimes found 
and full of ;mauldineſs; others are 5 
pon der, in 5 the microſcope diſcovets a great 
number 398 ong tranſparent, inſects, with. ſevetal 
feet, of which it is not eaſy to determine the ſpe- 
cies. Perhaps they are the inſects which have been 
chere n by choſe which-form che laec n or 
. e e they. Ms beothay, Which are N i 
: duced, | 
For — Ron forts.of chem, 
netrate che whole ſubſtance of the lace, . pn 
therein, and depoſiting their eggs in great num- 
2 as it happens ſometimes: in the bee-hives: 
this is eaſy.to be obſeryed, by a ſilk which paſſes 
on the ,ourfide, through an aperture which the 
worm makes as it goes in, and under which we 
diſcover its covering, which is called Nymph, 
Chry/alis,- or durehs, and is commonly, PN 
„ick. 2 
Near this covering we ſeg a knot of round, far, 
| tranſparent eggs, and as red when crulhed,, che 
little bodies contained in the cells. 
This ſilk, of which the end appears on che an- 
ſide, ſerves to cover the; chryſalis, and ſometimes 


for a ſupport to the eggs. 
The worm could never have lodged itſelf this 


finiſhing that which it found ; it is to this chief 
that ĩt faſtens itſelf, doing no damage either to the 
. wood which bears the lacc, or to the upper layer 
of the GN cs where * any phlerve 3 a Hr 
| arge 
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RoYAL ACADBIEY: of Scrances: of 
. hole, by which it went in, man 
its 10149 br! 4:2 
All cheſe . me to. ee that 
what is called n 2 
of gums or reſins, but a of max. collects) 
formed by certain infects; after —— 
hives, of, which the cells are filled eng pl 
ſwarm and that the white ſtripes; which I ob- 
ſerved in the cells, may be à remainder of a ma 
ter, fit to nouriſn eſe he inked, when hen b. 
in to 4.18 abet gi Nea 
, But what confirms we wore. in this Opinion 
that the lacc is a regl' hives is the enam 
have marle. of that which comes from the 


call it Lit-in-bitfe. Fleet, in, bis deſcription 
of the iſland of Madagaſcer,: ks fe wbe bas. 
made mention of it, the pieces of it are much 
| thicker than thoſe of the ordinary: lac ; its colour 
approaches to that of tha tranſparent white amber 
it is formed like that of the ndies, about the. 
branches of trees, and is in like manner diſpoſed 
in cells filled with a larger ſort of n the 
figure of which,anſwers to that of the > commonlacc, - 
lour of it is grey. 

Theſe membranes -might. — — be taken for 
wings of ants, becauſe of the colour, whereas the 
membranes or chryſalides ot our lacc. are. ſo red as. 


to appear black z beſides. this laee of Madagaſcar 
is 8-006 uſed. like 20 Pegu, n 
tinctures or in N makes it allo. . 
be leſs known. — wed am ob! 


By all che. experiments which 1 have 
this lacc, I have. not .found. it different fromthe 
wax of our bee-hives, , which mighe e 


ſuſpect, that thi 
Col. V. Nb. . e ee 


Madag aſcar. for. it does not differ at all from Wars, FA 
having the colour and the ſmell of it. The natives 


16 Thr Hyevonhy and MMR. 
of ſome lorcs of bers, if the figuee-and diſpoſitign 
_ cells did but viſibly appe the ſume as in the - 

Te ſpeeies of aer all che 
api en except the colour, and the and lo 
te bf ithe cells have the white, ill Pepe -which- 

Tee ebe in or lect! + e {jo Sid = 
The conformity; which I obſerve bet 
two Any faves, muſt take away all 2 
about the ſtielc lac; ſo hat vit is out © 
that thoſe two ſubſtances art 3 the 
trees on are found, but that they age 
brought fron ſomé other place! byinfecte, Which 
a ti the account thmt R. Tuc hard received, 
\ are à ſort of ants, that gather it as Sur bees d 
wax. Now it is known thatourbees do n x 
the wax; but only gather it om flowers, 8. N 
Maraldi has juſtly obſerved, ſo that without. a 
bees we ſhoulcdt have no wax; and theugh we know 
where they find it, yet all ee men 
imaginable icould never gather, with much labour” 
ahdm a long ſpace of time, ſurb a.ſmall quantiry : 
a5 fs the common load oſ one beer 7) ("I 
I may thereſore compare the lace qpon.the ſlicks 
| loaded with cells to the wax of qur bees, and ſay, 
that without the ants there would be no lace, for 
it is they that take the pains to gather it, prepare 
it, and work it, ö weng of the — 5 7 2 
their particular uſo which is the productien and 
Preſer vation of thuir young, and that men have 
taken advantage oſ it by * ſcarlet 
tincture made ects? Levant, and for ſealing 
wx and . 
I do not however pretend entirely: tovdbrow | 
tte. oß choſe; ho fay; there is a gut · laec, 
which diftiis from che lexves ef ecrtain/trees, ſince | 
iche ars whieti according to: F. Fuchard's acconnt, F 
K e gather ie der. nde Merz, 5 755 
SUI nd 


2 


Nor Ar Auburn. 1 
flhd it alſo in/abumdance upon ſame t WHenee 
ir might de pure Alikkance. 
Thoſe who are f this. opinion itois the lago 
hat is brought 1% us in — which we had 
che cells nor che little red — a8. {cen 
in the other, But it is much more robable ther 
all this matter tus been wrought by the ante, and 
t hit the maſſes were thus brought by the indigny, 
after having drawn the tincture from it, ot qtean- 
Fed it from the impurities wii chic hit / as mina. 
Fheſe alterations are not without example, fer e 
ſee "that the workmen who make uſe g tlie ſt ick 
acc to draw the tincture from it, ſe 


for other worker whith i is even preferred. £0 
chat Which i in ma.. nag 
Tb is what — — oc 

hec in made, for the facts muſt be verified auen 
the ſpot, unleſs we chooſe rather to n 

 Favernier, who ſays," that in es there is & leſs 
| eſteemed ſort of late, Which is commonly mixed 
with a great deal of droſa, and the -rtalon which 
he gives for it is that the anta lay it in the grausad 
in heaps, ſometimes, ſays he, as big as « tun. 


hee; firſt tlie Tarvin branches, uf which I diſtin- 
en two ſorts one of a deep yellow amber co- 
Jour which has she cells, but has dot re ivech heat 
enough to take the red colaur af the ammab parts 
2:eontaited it it, ort rather berauſe dhe wax is in 
20g great abundance in proportion to the amel 

| Party contained. in themen 19vawon zb oh JÞ 
+ The 2& {orvis ofa — — 
A 1 — when held up agniuſt the lightizhis 
fine colour comes from the exila boing well Glled, 
and mne aſd: gem- 
municating 


cingdtamorpho! 
It into another fortof lacc; calledrſeed lade becauſe 
zit is like hide ſeeds) or grains, and may be uſed 


WMWe muſt therefore eſtabliſu different ſorts of 


E ai. | 


. Renn — 


| their tincture to che a with the aſfiſ. 
— — the ſun; we may ſay 
it is the lace in its maturity; for it is more hen- 
- Ws cloſe, and ſolid than the preceding. 
The zd ſott is a dirty lace in bits, mixt witk 
earth; and wood, wherein we can hardly diſcover 
any cells 3 this ſort be that which Tauer nir 
means. S erb Jr Try tric! 1 || 
The uin ſoreit that which I have deſcribed from' 
the ifland of Madagaſtar, whichy! as I have ob- 
ſerved, comes much nearer our wax than the com- 
moir acer wo er ett, frm ad + 
© The" gth-ſore is thaswhith is in looſe grains of 
a reddiſi colour: Hom aT 2d Ewiges an 
The 6th is in a great maſs or loaves, reſe 
a cheap of limle grains united together, and of a 
brown colour; this laſt ſpecies would agree ell. 
enough with that hich Mr. y 2 
if it is true; ä Ix le 
fronizreesiy vad: Wer zee at dad an 
„Having hen t choo· aer in branches is no · 
thing but a hive wrought and formed with ar much 
care at the combs of out bees] and for the ſime 
uſe; the produftion of ſome new ſwurm of rheſe 
inſects; Þ: fhallogo on to che other uſes,/:which: 
have been accuſtomed to be made of thefe ſub· 
Rtdinces;; ort Io n bat ay nimdo of 
The pri pan of me her is, as I hbve: 
ſneun, what is incloſed in theꝛcells, and rn 
called by mes ſort of chryſalis. 9 
2/Tho*'it!isiprobably the — 
indeed the lenſtiobſerved, yrt it is from this that 
the lace derives the colour which renders it remark · 
able, and recommended: -tfelf to the firſt who: 
thought of making that fine tincture of it, which 
havabways bern mot eſteumed by all people 3-this 
jj —_ * chryſalis taken from the cells, _—_— 
e 


kd on bt 


fuſeg in Water ot ſpirit of wine, givestheſe: twoke: 


"VF I ee” W V ID 


Avyat audblen Ngärterd 15: 


quors as fine-ared'eblour as. the cochineal,\hicks 


is-ax/preſent uſed for che fineſt ſcur let dyes. 


The e maggi cells on —— 


communicate it to the; different Hlicuors, but in 


proportion to what it has received from.the chr. 
ſaliges,: as has: already been ſaid,” WE ah) £ LAY 8 
It is a proof of what I advance, that the cells of 


the fitſt ſpecies of lacg, which have hardly: 
colour, yield but very little, or none at ali, i. 
different trials. GW. %a ile wed SHD 5 — 4 


The moſt eſteemed lace for tinctures: is that: 


vhich is in branches, becauſe it js more ſurniſſied 


with animal parts, The moſt red-as:commonly: 


choſen. . un s ni 21 20, 20 J. 

5 — to Favernier's acgoutt, that of the 
kingdom of Banga! is dearer upon the ſpot than 
that which: comes from the kingdom of Pegu, be- 
cauſe the inhabitants of Bengal make uſe af it for: 
the fine carlet colour which they give to their 
linnon: it is allo carried aF apfhoder phi {awe 
Wins 31 * 
- He ne e that the lac Peęs is the 
laſt eſteemed, becauſe in that country.the ants are; 
the moſt negligent, -for they depoũt it in heaps an 
the: ground: em 5d | G4 ‚οννο nh now r 

To obtain the red tincture of the lacc, accord 
to F. Tachard's account, it is ſeparated from the 
branthes, and beaten in a mortar, and throm it 
into boiling water; and when thei water is wilt 
tinged; they throw on ſome'more tilb ĩt tinges o 
longer. They evaporate the greateſt part of>zha! 
water in the ſun. /Þ hey — thiek'* 
tincture in a clean linnen cloth. bring it near the: 
fru, and ſquetat it through the goth. That: 
ied b paſſes through fut i is, wh e 

do 9} Mou 1713XE! n „e. 4 


7 
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and is the Reſt act. That which comes tür 
afterwards by a ftronger expreſſion, and hich 
they are obliged to ſcrape with a knife, is brywnet whet, 
zn kf 2 Mer This 275 Gimple prepa- 
ration acc, which is only an extra 
n by the animal parts. 
+; This matter thus extructed preſerves the name 
of Jact, and it is from this firſt pre 4 17 that 
e reſt, which have been ſince introduced b Y, the 
anner of art; take their name. 

. Thence came all the laccs or lakes uſed i in pabiit- 
ing, which are dried to which the G 
of the lacc has been given according to the 
tent degrees for the-gradation of . 
From 85 wood there has been extended a. great 
2 35 paſtes, or powders of different cQ- 


N nged with > differen materials, | 
e fee alle , that of all the red ders now 


in uſe, vr bave only the lace of the cochjneal, | 
_ which has changed its name to that of caymiur, 
"which is not its true name, * berraves fromm 
the ker met, +4 
There is a thore Preparation of acc 
" made to dye the Morocco uy 
It is W that the fineſt Merocco 08 


ll L 


382 110 


che Levant. 5 a 21 f of the We. 
whether e been led to * by ele or "by 
1 


any ſecret knowledge they have had b for they 
have made a Fla ef u. it. I ſhall mention what 1 
have been able to diſcover concerning it. 
They chooſe the ſtick lacc of the highe 


four, they. ſeparate the ſticks from it, r ＋ 


to 


Pp 


„Never, Senptur of :Scrxycna, It 
ry and throw it into bolling 1 water with 
e deln and cht galls, forrie Alf, and. 

e "cothinea),; - Mir = ** — nag made; 
chey dip the: it, after having proc: 
pre oth 195 cular manner; they 
d e . is Apt the” ſkins to curry. 
them in a batfi made ade with dog's dung, becd 
chefe' exctementi are probably more proper. go; 
exalt OR, than the LA 8 like 

drugs. 8 well x 

double, that the chlour y take hut on 2 
ate lee in this tincture tilt they att ſu 
0. after which 1 1 


with linfeed yy 
They * the rec lere ich ure . 

nufacturecd at Limoges 

Thy ah 'ufe norhih 7 ton 


a; diffetent man 
to 8 but 4 oomwoß 
4 you without * 
970 9 5 Me 
The matter e andere pr 
the Morocco leathers, Is in light) bldated lum 
* different figures, of a red colour, more or 
which the workmen call gravois. They 
are jy Trad other materials for the. eochmen Sen 
nid wax. 

Ne pteparation, "tie is * & «thay: part 
of the lace, which forms the cells, ſervrs to manu- 
wn the flat Jace, which Js a late melted bog 
caſt into broad, eaves.” Some 
1 e flat . e, an 
low on the ochef, which 'is called Zaqti”'# oreli, 
of ar Nog - becauſs of its ape 


All theſe laces art ned in varni{fing but pe- 
_ he ck ITE and the flat Tac * 8 

)19VO LR ON 2 ad 8. 

2 „0 ee bo. el I: To}: L201 odd) 8 Tbe 


2 JIHIDIT , mort 2 Biff 1 '8q9) 19805 47 


; Clin Ig 1 hoe mn 


parately, I have found myſelf obli 
tinctures, is abſolutely deprived of all = animal 
8 it can 


; 4 a I, ed 
. concern e Uttie 
for the 7 ſpirit obtained from the a is mixed 


white precipitate, which teſults 


two ſorts of lac, I have been 


countries, and upon 


x6: HY 


7 


22 we obtain +> 


— — an acid ſpirit, and a butter, as 
Lemm hac obſerved. as the anin x 
contained in the lace muſt | 


ticular, and as it is not eaſy — mars "= 
3 


S 


to take a ſort of 
grains | aftef havin; 


obtain my 


ing reduced i 


contain; and I have obſerved, b 
dae ed ls and the fic. 


ala! in cha aol 3 J 


with a volatile ſpirit, which only the A r* 
can furniſh, as may be eaſily 
from is 1 


with the ſoſution of the corroſive 43 xg which 
the acid ſpirit drawn from the ſeed ach ang 
becauſe i it contains none of theſe Binn 

In obſerving the animal parts contained in the 


to compare 
ep with the other animal $i oe from 2 
rple tincture is drawn of theſe, which" | 
long in uſe, is the kermes, which T may 
rank among, the galls, becauſe it is an excreſcence 
* upon a tree hy the puncture of an in- 
Kermes is an Arabic word, which Ognifies 
we and thoꝰ we cannot queſtion but that the — 
mes was known by the antients, and in uſe 
them ; yet we know confuſodly, that a nu 
of different. ſubſtances, which, grow in Acre 
ſeveral of trees and 
ane have alſo Ee for Tarrler tinctures * 
* W 


— 


Th © * k bus 
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at Royarhokbany: —— 7 
that has hitherto been employed in our dyes. 
They are little thick — as Peas, 
faſtened upon the ilex aculeata corci glawdifera, 
C. B. P. 423. There is obſerved in the ſpring 
upon che leaves, and young ſhoots of this ſhrub, 
à linle bladder, which at firſt is no bigger than a 
miller ſeed; it is caufed by the puncture of an in- 
ſect, which there depoſits its eggs it gros inſen- 
fibly, and becomes of aw aſt=coloar on its für- 
face ; this colour is nothing but à Tort” of meal 
like that upon fruits, which hides their red colour. 
The Greeks have called this grain cocos bapbitu; 
the Arabians, kermes alternes; the Latins, wocru: 
or vermiculus, whence we derive the name of ver. 
million. That of ſcarler, which is the rhoft in uſe, 
is thought to come from the antient Celtic. When 
this gall is perfectiy ripe, they" Sather it, and 
rack, out the juice or „by cruſhing it, or 
elſe ſprinkle it with vinegar to KIll che inſeAs that 


L 


are incloſed within,” Without this precaution, 


theſe little animals coming to hatch,” would leave 
the ſhells empty. They come out like little flies, 
ſuch as — themſelves in vinegar, and other 
odorous liquors expoſed to the air. After having 
examined theſe ſniells When dry, 1 obſerved a 
great many of them to be empty, and that thoſe 
had a hole at the r they adhered to the 
leaf of the tree. 5 ſort of gal leis very light, 
pretty brittle, ub 5 a lively ſhining red it is 
covered wich a very thin, brittle, ene 
llicle, excepting the place where it holds to the 
f; for on this ſide it is à little flatted, and we 
rcetve a round; White, fleſhy” matter, Which 
as a pediele to the berry, and at the ſame 


time as a cover to hinder the air from getting io. 


The ſkin of the berry makes at the juncture of 
ol. V. N“. 46. D the 


+3 The HisToRY and MxMo1Rs 9f-the 
the pedicle:a: fort of roll. which; is let into the per: | 
dicle : belowithis firſt: ſhell therg is another more 
+ re yr ar uo even Kel / 
| P the juice dx Pap x 8 
| ſuſtained the inſedts contained therein. uon 1&0 v1 
This ſecond ſhell contains a or 3 cavities, 
which vary like thoſe of certain fruits or berries. 
The largeſt is filled with a duſt like a worm- hole. 
There may eaſily be 2 colouts obſerved in it, the 
white, and the red, which is commonly called 
1 and — & T1900” 
potiview! powder withiche microſcope, 
yo — Aubry” ſhaped like very ſlender 
— an all probability have ſerved ſor 
coverings to the inſects. Gral bag Go 2x7 
In order to obtain the better knowledg e af the 
principles of the kermet, I have made the analyſis 
f it. Beſides the phlegm, which had the ſmell 
of the kermes, but anſwered to no trials, I have 
obtained ſeveral portions of urinous and volatile 
liquors, which have not altered the tincture of the 
tourneſol, but have turned that: of —— and 
| roſes green. not & i doulw 1 11 dc 306) 
It is remarkable, that mW of kermes; 
which put into a retort, I: obtained half an 
ounce of a fine oryſtalli ſed volatile ſalt, and the 
value of a dram or 2 mixed with a yellow-oil. 
The fetid oil was in great abundance without be- 
ing black; it was of a deep yellow, and as thick 
as butter. I cannot compare its principles betten 
than to thoſe of the ſilk, Which was analy ſediby 
the late M. Toeurne fort. nyt m-illft mat; 
The kermes therefore is a ſubſtance, which has 
more of the animal, than of the vegetable, _ 
ther which has been entirely: transformed by the 
inſect into an animal * 
monſtrates, 
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Rovar'Avabrire e SAS 1 
monſtrates, ſince it furniſhes à very great qua 
of volatiletſalt, and of very pure ſulphur: 
As for the uſe of the kermes in dying, it ĩs n 
very conſiderable: and without that in:medioineq 
the gathering of it would perhaps be neglected, 
and we might perhaps know it only upot the re- 
lation of thoſe ho had ſeen it gathered. in Bar. 
guedoc, as we have loft the uſe of other ſhells 0 3 
worms, which were formerly uſed, Which we 0 
know at preſent only by the account of learned 

men who have obſerved them. This is what has 

happened to ſeveral other animal ſubſtances, 
which ſerved alſo for the purple tincture, ſuch as' 
the purple of the antients, Which M. de Reaumur' 
has obſerved and deſcribed; as alſo the iuſects of 
the root of 'burnet; thoſe of the maſtick+tree, pel- 
litoty, plantain, and knawel, which are found; 
in great quantity in Palana, and ſeen: to deſerve 
ſome attention. 0 Lowwlhs a6 eee win to 

This materiale is a little more known, becauſe 

it has · been obſerved again in our time; Som 
call ĩt Poliſb cochineal; it is a ſnelli found at tho 
root of this plant, which is a fort of Alebimiila 
gramineo folio, The peaſants gather it in June 5 
in this ſnell there is found a red worm, the blood 
of which yields a fine tincture; which the inhabi- I 
tants have often found by the red excrements of 
the fowls which had eaten them: of 1 

+ Theſe infects were formerly carefully gathered; 
and drowned in cold water, or 10011. -. e 2g. 

The German” ephemerides ſay; the Durcb le: 

* ſtill in dying, together wich the cachinrall f 
and that they gather them withous.irguring the 
plants. It is done with a ſort of hollow trowel 
made on pur poſe far this uſe, but this inſxt is aq by 
longer r ming nne een 
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The cacbincal, for the beauty of ita colour, bad 

che great quantity of it, which comes to us from 
America, has in à Mannen made uſcleſt Halb uhe 
other, materials, which were formerly-uſedo r 
Tb it is very common, yet the authors, — 
have treated, of. it, are divided about it. Sotizet 
haye ſaid ãt was an inſect, and others, on the con- 
trary have maintained that it was a grain e 17 
This divesſing. of opinions is obſerved in tha fuſt 
authors Who have treated of it, It is true, tham 
ve have had in the laſt place the teſtimon gf P. 
Plumier, a very skilful botaniſte who wad of great. 
weight in perſuading us, that the cochineal, which: 


is called Meſlegue, is nothing hut ac dittie animal. 
like a bug, lick is gathered upon an Amer iran 


plant ia Majar validiſimis aculris mu- . 
ita, Inſt. R. H. or the ae but on thi o. 


tber hand, Famet, in bis hiſtory of drugs, pres 
tended that this father was miſtaken, and quoted: 
the letters of a friend of his, actually on the ſpot, 
Who e chat the cochineal was à ſeed—- 
Thbo' this 7 88 bas not been much followed, 
yet I do not know any body, who has refuted itt 
expreſsly, and removed the dude which this con. 
trariety might leave. 31 & 200131 
„One would think: the moet inſpe&ion-of the 
cochineal wauld, be ſufficient to terminate the dif- 
ference, but in the dried condition in which it is: 
brought to us, we foam going, to mals 
lean either ont way or the other Sd on si 11 28 
. Having, a mind therefore ta be better — 
I put ſome in water, where it ſwelled and acquired 
a ſupp. 1 15 form, vhich gan agree only 
I could. plainly,diſcover. the head. 


with an 
anus, pagers? the places of che legs without the 
help of a microſcope. I haye prepare ſome in 
5 a M that the iegs might be a "I 
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lated, 3 on a, ide 3 but Thave hot pateetved a 
ſigns! 2 wing, as ſome have 
would have the —— to be # ſort of b pn 
U ſome of the biggeft, ere came 

by we pron here a — — a 


hollow &: furniſhed with little - „ U pe 
ing ra ens io td 
Phis con Spit HAD (erin 


ofthe parts of the cochineal; ſhews ſufcienely that 
Reno to inſet; as F. Plumier ſays, = 
red it juſtly enough to a bug ; due 
it in not fo flat, and I believe, becauſe of its round- 
neſs; it in more like thoſe inſe&ts, that are found 
ie kt DYt „ ee 
1K is dug that the ende ſhould draw 
its fine red, from leaves that are of a pale green; 
for F. Plamier obſerves that theſo inſets grow p. 
on different ſorts of trees, but that they never 
this fine colour, except they are fed with the Jeavey 
of the opuntia. — theſe leaves able to afford” 
the colour which they have not therniſe ves? To re- 
ſolve this queſtion, we'may obſerve, that the r- 
dian-fig, which is the fruit of the 'opyntia,: is of f6* 
ſtrong a red colour, that it even e e 
thoſe who- cat it, which has ſometimes 


- thoſewho did not know the cauſe of Ic and 
they had voided pure blood; we ta 
conjecture, that the ſubſtance of this dare AM, 
as it paſſes into the body of this Title miſe: 2 | 
ſame alteration, as that which cauſes the fame chl 
in itꝭ fruit. e e e BL 0 a 
I have obſerved that ans faſtens upon ke 
roſes à little white worm, of the length Ot e 0 
lines, with a red head: its food, we * rin * 
itfelf, almoſt loſes its colour in its ſtoſti 
is eaſy do ſee, becduſe lc is tranſ Sade e 
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only a bluiſh colour in it; if: ybu cruſh thefe* 
worms upon paper, they leave a green colour, 4 
muſt happen, becauſe the volatile parts, and Alka - 
line juices of animals uſe to turn the juice of roſts 
green, but this juice receiving a new alteration; at 
the extremity of the inteſt ine, is the cauſe, that the 
excrements of theſe worms, which are found in 
ſmall grains like gunpowder, have a red colour 
like roſes, and yield by means of ſpirit of wine 
aſſiſted by ſome acid liquors, the ſame tincture as 
roſes, and ſuffer all the ſame alterations, as turning 
green by alkalies; and red with acids. 
If the obſervations now related were hot ſuffiei- 
ent to prove that the 'cochineal is an inſec̃t, the ana- 
lyſis, which I have made, would alone ſufficiently 
' demonſtrate it: for we draw from ĩt exactly the | 
ſame principles which the parts of animals uſe to 
furniſh 3 a phlegm of the fame ſmell with tae? 1 
2 comes in the diſtillation of harts-horn, a 
Tink and volatile ſalt much in the ſame proportion 
as is drawn from ſome inſects, as dectles; and a 
fetid oil ofa deep red, and pretty thick. 
ſides the uſe which is made of the cochfrica: 
for all the fine tiactures, it is alſo employed for the 
carmine, which, was formerly made with the Fer- 
mes, and is at preſent prepared with cochineal, al- 
lum, cbauan, and autour boiled in water, they 
gather the red ſcum, which is the fine carmmine, the 
reſt of the maſs, which has ſtill a good deal of co 
Jour, ſerves to make the lacc or lake of the painters z- 
it ſerves alſo for the ſcarlet tinctures, Which were 
_ drawn from the ſame kermes, but it is by exalting 
its colour, which is naturally purple, by means of 


A little ſeed of a greeniſh 1 od colour, brooght from 
the Levant. 


+ A bark "ſomething like cinnamon, drought from. the 
Levant. | F - 
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a diſſolution of fine N in ag 1 
. 19/0 ut 0 OV 
The pewter on this occaſion.has a very different 
effect from that which: it makes with the tincture 
or diſſolution of gold, ſince a drop of the ſolution 
of pewter thrown upon à certain quantity of ſo- 
lution of gold, gives it a fine purple colour, wheres ” 
as, here it extends the purple colour, which the 
hw Is enn has, to make — lively 
I WR NU r en 
We ke, — what knowledge we — of che ma- 
terials, that have at all times been employed for 
this precious tincture, that they have always been 
taken from the animal — Thoſe, which 
are furniſhed by madder, ſafflower, brazil: wood, 
and other vegetable nee . never como 
near it for beauty. | . 
The firſt, which was in uſe among ie ancient 
was taken from a ſhell-fiſh murex: the, yrians found 
it out by chance, if it is true, as the-antient authors: 
tell us, that a dog, having devoured one of theſe 
fiſhes on the ſea ſnoar, had his mouth ſta ĩned wit 
ſo beautiful a colour, that it cauſed admiration in 
all that ſaw it, and an earneſt deſire of uſing it. 
This tincture, more precious than gold itſelf, 
tho it was then fo rare, continued long in uſe, till 
they diſcovered, by I know not What accident, 
the kermes, after warde the lacc, and at laſt the 
cochineal, all of them animal ſubſtances, and the 
only ones that have been found, by the experience 
| Many ages, to be fit to give to | age | 

their — — N 1 
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A juſftificat be the an- 
. fication of doo Tre 
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Tho the meaſutes of chte, ad they art: N 
lated by the ancients, were very far from tri & 
'would always de very curious tꝰ Ro therfyy [but 
T-now undertake to prove, aut this enquir y is very 
uſeful and neveflary, and theſe meaſures being cd 
formable to the truth, they miſt ſer ve to vrrect 
in ſeveral effential points the es of the th&@ 
dern geographets. od 244800 20 01 05163 Det TUE? 
I ſhalt eftabliſh the exactaeſs of the ancierrtimeu· 
fares} by the conformity-thidtwhey-hove-avidy-the 
obſervations of the academy jt will” without ; 
doubt ſeem ſurpriſing, that the ancients have came 
ſo near the truth, and — — ors 
on the | contrary have” bees {d- fav from iti but? 
hope to point out the ſourer ofthe error of 
and the eaſe chat thevothery had te ſpeala 
juſtiy of the ſituntiom and extemt of the cotties 
which they lig ve deſcribed, baligt no. Had doide 
What Fadvanee has nd relation to 
the earchz which thaRowonoluichrbut iger 
But only the countries with which t rw een 
zinted; as Ila. ennie — 
To make the difference beteeen the ancien nd 
moderns concerning that country appear, I thavd 
here + rade u double reprefentation of it, im one 
of uhich; marked witk faint ines, I repreſent Itaij 
accordiig to the opinion of — moderns 
and in che other marked with ſtronger lines, I re- 
preſent it according to the mraſures of the ancients, 
conformable, as I have ſaid-already; to aſtrono- 
* N au. * when be, 
Au 0 e. EU 47 [15 
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them with the oblerygtions, 2111 #9 2001367 147 
What has remained till nom of gheſe ancient 
Ways, : ſhews us that they were geagrally,.! 
very ſtrait, aa the Appign way, Which fall mains 
almoſt entire, between Rams and Cabng, ho 2 
ſtructed above 300 yoars before che Chil 

Ie: croſſed che Pontene: marſhes in & r 
which had been raiſed in zhis places in ocher 
they dchrough mountaings AK; hill dep 


penetrate 
in the place formerly: called Iuerciſan and d] 
Salſo-forato, Where the Naminian way c 


rolled the 
Appenine mountains. 


fortheſc ways he ing ſtrait ars much fitter to deter- 
mino the diſtances rem ona place to angther, than 
the proſant. Beſides we know the Raman mea- 
{ured their naads, and raiſed ſtones at very Mils, 
or thouſand pages; and as zheſe paces were each of 


them: 5 Raman beet, they hach thertby an uniform 


meaſurt through the whole extent of their domi 
nions, whereas new the miles are of ee, 


in the different 9 of Italy. 


Vor. V. No. 4 2 E. g This 
Th | 


| | 3 
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26 Th-HisTory and MeMoris bf the 
This uniformity of the meaſutes marked up 
roads, which came very near to a right line, has 
not permitted me to waver in the preference which 
I have given to the ancients; but! before we make 
uſe of theſe meaſures, we muſt be ſurt of their va 
ue with regard to ſome known magnitude. 
The moderns have ſuppoſed the ancient mile to 
be equal to a minute of latitude, as the common 
We of 1taly'now is, 60 of which make x degree: 
But having compared the diſtances ſer down 
che ancients in miles, between ſeveral cities 
we know the modern name, with thoſe of the fame 
cities determined in toĩſes by the moſt exact geo. 
metrieal methods, theſe compariſons joined with 
the meaſure of the earth by the academy; always 
give for each degree of latitude 75 of — ancient 
miles inſtead of 60, as T hope to ſnew more parti- 
cularly, when I relate theſe geometrical operations. 
It follows from thence, that the ancient mile was 
lefs than the modern, \and that tho even this laſt 
was uniform through all Truly, which it is not, 
„the diſtances of the towns related bythe ancients 
could not be the ſame as thoſe whichare now au- 
thorized by cuſtom; and this has led moſt of our 
moderns into miſtakes, ho not knowing ſuffiti- 
ently the real magnitude of the ancient miles, have 
unluckily corrected an exact and uniform' meaſure 
by a very unequal and uncertain one. Among 2 
thets Cluverius; one of our moſt famous 
| *phers, who has given us ſo ample and ſo particular 
oe : a work on the ancient Italy, which Holſtenius and 
: Cellarius have hardly been able to improve; Glu- 
G's verius 1 ſay, has made no difficulty to take up the 
0 ancient diſtances in ſeveral places, and to regulate 
them by che modern. ren 
The obſervations of che academy made at Rome 
— und ar Florence, have given us the true ſituation of 
Fly ts BE theſe 
6 | 
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theſe; two places both in Jongitude and latitude. 
This ſituation is very different from hat the ino- 

derns ſuppoſed 3. the difference of the meridians be- 
tween theſe two cities is found to be leſa by 45 bag 
they thought, and on the contrary their differenge 
in Eüitse found to be more by 20 3 and yet the 


diſtance between theſe two cities in both pot heſes 


is the ſame; but as the moderns ſuppoſe that the 
degree contained 60 ancient , miles inſtead of 75, 
they cannot bring to an agreement; therewith the 
diſtances of the road named Via: Caſſia, which led 
from Rome to Florence; they are therefore obliged 
to alter the diſtances, and when:;S/rgbe, lib. 5. 
fays the city of AHreama is at 1000 f adi,, or 120 
miles from Roms toward mount Appennine, Clu- 
perius would have us believe, that this diſtance 
muſt be taken from mount Appenine; and not from 


the very city of. Arezzo z/ whereas by our meaſure 


of the ancient miles reduced to their value, we ex- 


plain this paſſage ol Strabo, andi the ancient iti- 


neraries ſtrictly, which ſhews their exactneſs and 
enten. with the obſer vations of the academy. 
The moderns have not explained the ancients 
beter in the deſcription, which they have made of 
the famous Appian way. which was ſaid to have 
been continued by Caius Cæſar from Capua to 
Brunduſium. Straba ſays this laſt city was diſtant 
from Rome by this road 360 miles, thus tho' Clu- 
verius places between theſe two cities almoſt the 
ſame difference in longitude as reſults from the ob- 


ſervations, yet this author, not being able to make 


his Hot heſis of the moaſures agree with this diſtance 


related by Strabo, nor with thoſe of the ancient 


itineraries, has altered them 3, that is, ſo far as 
his meaſure differed from the true one. 


It is upon the; ſame principles, that Cluperias, 


| i who edle learning, had the advantage of 
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28 —— nv afthe 
eing nh lis rn eyes the eountries In 
fond 40 the town cf, Pall in the 


ä d of 
the antients enden voured to ——— 
. — tho it appeared very authentic at Hal. 

fenius, who ſaw'it'ns well! he. The wordt are 
vie feri ab Regio ad Capitan; in es via ponies 
onmes, milliarios, ts pfui, Met 
fart Nuteriam willia quinquaginta mum, Cay 
otoginta - And @bf the other | 
this road the diſtances of which are 6d, and 
theſe diſtances, of which thegreateſbpi#tare 


cone 
firmed by the itinerary of the emperor ' Mn: oninney 
concur with the firuation: of this country; by ta. 


ducing as IL have done, the ahr ient miles to theid 


: ve value. 4 JA | NE AL v, af en th 


„The moderne have not only been miſtaken, 
when they have endeavourtd to contradict the 
ancients, but they have al ined them amiſa 
when they have to follow them. Lone. 
bard), which anſwers for the moſt part to tha 

country called by the ancient Gallia! tat 
is croſſed . ĩn a right line by the famous Emilian way 
undd by other roads; of which: tho diſtances ate 
marked, foto only in the Nhentiaſſan table, | which 
is the on grgraphieal map remaining of anti: 
quity, but alſo in the itineriry of Autumn, and 
of that from Beurdeaux to Jeu ſulem, of whidhi'the 
author is not kno.]·e . Phe moderns have endea 
-vouted: to follow in theſt planes the diſtances of the 
ancients, but they have fullen ino another inton- 
vrniencę zn fabi regulating byitheſe diſtances» che 


the Cities by the falſe notion they had 
| of the marke eee 
aA : an 


As eee eee E N 


nene £5 this u ry with erde Uhr mirs 
carotene of the Barth, puning 97 bg i laagiac| 
tuds from Neve tu gau na Een dN obe 
viltions cies yitheacddemyy;o 
tert u but 4 vg ieh N e YU ab ks! 
— is IT: — 
modʒerris it ie 4 
corfdRiod'of the length of m U,EL)ð, jaune uns 
ont obſaivition def te urationys! — 
fectly to the mea ſutes of the ancierꝶs 
chospinlon df the N. eee TY 
R follows: iche then athat the entent of the 
me eounty from N. te S Which the maden 
ſerve a6 regulated Afteß their n hy⁵ the ab 
eient meaſures, muſt h 4 ſmallor by t b 
vations; if it is trut as} have adviciced; chat ti 
odſet vatious are eonferttable! tb this nieafures:of 
che anoiehts.: MI Ua Ran oh Her vrtll tit larirade 
6f Geno to be 449 84, and M. Perit chat af 6 
10 ut Tyubons i the Vulliculinn untict he teſult 
of theſs to edſervitions gives a lſo j leſi beten 
tho parallels of chefe H civics, \whichcis oxactty | 
the moderiis have: wo mae WE 
may ſee! by the map, that the ficuatiom ef Gras - 
given by the obfervationt is very ſut from nut 
which the moderas align it; but how exrrabrfinary 
ſoever this dortett ien ana q appeary it ar kill 
more ſurpriſing that te mieaſatwofrhe aneientz 
3 f 
have ſofar from it. | 
+/\7/Fheirhird fauk of the! — —— 
having trad, as it feemg any regurd in dertiin 
pbims to the menſutes of the andi 5 dnd: this 
faut is ſuch/ that whereas the formercinude them 
extend certain vountries tuo much ch on the 
contrary has made: theth contract othrs tom much. 
Wemey ſee by the map, thut u diſtunce from 
on * Rome 
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Nome to the Adriaticaſea is much greater aceord: 
ing to the obſervations, than according to the mo-. 
derns. The academy has not had an opportuni- 
ty of obſerving in the neighbourhood of this ſea, 


= ical opertrions — 
operations Kicctolt, rect ihed by 
the obſervations of the academy, give us the on. 
gitude and Aude of Arte. as it is marked 
in my map: ee ing 
+ The Romans had dad Eneqpats dba bade 
leading from Rome to this ſea. The Flaminian way 
the length of which was 18 5 miles, according to 
Antoninus, to the city of Fano, formerly called Fa- 
num Fortunæ. The ſecond road was hu Salarian 
«way, ſo called from the falt which was brought 
along it. This road, after having paſſed a place 
then called ad centęſimum, becauſe it was at the 
x 00th ſtone, or 100 miles from Rome, ended at 
232 miles from thence, at the city of Truentum on 
the ſame ſea. Laſtly, the third road was the Va- 
lerian way, upon which Antoninus reckons 140 
miles to the mouth of the river Alernus. The di- 
ſtances, which agree ſo well with the reſult of the 
obſervations above related, differ throughout 
about 45 miles from thoſe of our moderns, and 
conſequently prove them to be miſtake. 
The obſervations favour alſo a paſſage in Pliny, 
-which could not be explained in the bypothbe/is of 


the modern geographers. This author ipeak ing 
bof the different breadths of ahh, from one ſea to 
the other, ſays, that the city — Oſtia, at the 
mouth of che Tyber, is farther from the Adriatic- 
fea, than the port of Alſum, on the 7 uſcan coaſt, 


The moderns falſly ſuppoſe, that the coaſt between 
the mouths of the Tyber and of Alſium, runs to the 


* weſt; thus receding more and more from the 


CEA Aart- 


ARdy Ae ADE gf Sinner t 
Adriatit fea. But by makin T bee | 
ward” the north, as 1 b | 
Pliny is literally explained. A it i8 PARENT N 
that Shar hw thus marked it/ for'i it is found the | 
in the exact ſurveyſi that has been made at Rome of 
the Anmoni an lands; and this xorrection is al ſo Wo 
firmed in the groſs by an obſervation, which M. 
Cbumelles has made at Civita Vicchia, which is ſi- 
tuated on the ſame coaſt; for he has found by 
this obſervation, that this city was 13. more o the 
north than Reme, Vberess the moderas make i — - 
8. more to the ſouth, mn. 
I could prove by a great many other examples 
the conformity between the obſervations 
academy, and the meaſures of the n W 
juſtify them with regard to ſeveral: miſtakes that 
have been falſely aſcribed to them but as chis 
would dra the preſent diſcourſe into. too great a 
length, I ſhall content (myſelf with adding ſome 
examples, which ſhew, that where obſervations 
are vanting, we may venture to uſe the meaſures 
of the untientgs A igt , Gt WG M 
The ſituation of Carthage hall be the fitſt of 
theſe examples; and it is fo much the more conſi- 
derable, as inſtead of a0 leagues in 100 to which 
the former errors ane, i 100 
— ues in 220. | Jeri eee 
he-modera authors ka bps from Li- 
pre: of Sicily, to che city ot 
Carthage, and 60 from the cape of Mercury in 
Africa; to the ſame promontory. But I find in 
the itinerary of Artoninus, chat from the iſland 
called Maritima near; Liiybæum, to the cape · of 
Mercury, the diſtance is but 700 fladia; Now 
| |chis-«diflance'iscfnatier by z ban what the mo- 
ems ſuppoſe between: Sich 1 it 
ith | 13 


it 


+ obſervations ef tht 

- 12 ons there ue immediate. oblap, 

vution in hefe 1 terms. that F. Mille, oh T 
in merh, and coſe M. 4% Chonrlles, 

& Wen. web Lian. - chat the ct 
of Arits. and oon of CMA. 
which was char bende. een 
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Africa, nilated in the fame Kiverary 


tens. ke takes: un {; the capital of 
Cardinia, to Cartbaga, 8 1 N | 
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this diftance valued in mi 
half than what the N 
promſ is ſd much the more 
ation of Carthage, as we — tyeg —— 
from F. Fevillit at tha bunk, 7 of - 38 | 
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KoKavihandivber * it 
Mercurx, bich ig bear to 
chis paſſagem ee 


explaio 
have already, faidy Feng hes, between cape 
bam ape Ihe caps N 195 
ba chat mon could diſtiagaith: velle]s at. 10. 
ae eee 
WY , Xo Se Farr ob Ba, 
ele olects om him. to {od 
\ Ba the fact rela, by thels avthorh of, ths. 
8 — 7 Hum, no longer appears = 
phe oct of this diſtance: of, 
leagnes mY Ky 66 20, and we might admit 
this fingularicy wh Se Ian 
Doe: ok 7 5 nt Ger Wr 
moderns me Va by de FS FR 
the ancients. liny, , ih, iii, caps tis. hes 
the city of. Otranii is) \ ſeparated | N. the coaſt 
Greece only by a. Hreight of 30 miles in breackh, | 
and. that Herba, king ** * 
thoughts of buildiag a. bridge. over it, 155 Ks 
Was-called thither, by 12 7, py 
t. che Remanz, bur that . Tom. 


ng it hy other Cate, 

I do not . 28r oY * alter of. 15 
deſign of this. ambigious, and pilionaty prince, 
ſhall only e ngRE cla, the. Peach of 


e the b of Nee thas, 
Ks Th Ce is the ne: 400 fade 
A r of nin mak N Hadi 
between. O Gren. 1 inland of 1 On, he 

Wt; icing. eau, ie AQO  Ragia 74 va din miles, 
1 juft the 50 miles Wied Plin 1 FecRone" ber de 
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We have no obſervations in theſe places, but 
for want of them I have had recourſe to 1 charts, 
the diſtances of which are ſo much the more exact, 
as they have been ſet down on the relation of an 
inGnice number of pilots. ' Thefe charts agree in 
the diſtance of 12 ſca-leagues between the city” of 
Otrantd and Saſina; and this diſtance | 
agrees with that which P/tzy and\fllenwirs matk 

hetween theſe 2 lands; and yet our moderus make 
this ſpace as great again. Thus we may jy 
fay, that the meaſures of the antients Y 
be uſed to bring our Knowledge to 
eſpecially as theſe meaſures agree with what. = 
have, that is beſt and moſt certain. I ſhall con- 
clude. wich pr joerg _—_ gras. 2. and fau- 
thern taly, ca the ancients MET 
Greets, with Greece inane; 3 ſo called. 

The Greeks had ſent ſo great a number of colo« 
nies into this part of -/taly, that it was called 
Greece, as well as the country, which had born 
that name in all ages. But the moderns com- 
paring the extent of this eountry with that of 
Greece properly ſo called, which contained Achara,. 
Peloponeſus, and Theſſaly, fancied" the name 'of 
Magna Grecia to agree better with this ancient 
Greece, which was larger than the other accordin 
to their hot heſes. Theſe moderns therefore, a 
| Cellarius among the reſt, not knowing how to ex- 
plain the ancients in this particular, aſeribei this 
— error of the ancients to the vanity of 
the Greeks, but I ſhall ſhew: abep are Juftified by 
the obſervatioos. 77 YI 9 200 

F. Fevillie, in concert with the gentlemen of 
the obſervatory, has obſerved the heights of the 
pole, and the longitudes of Theſſalonia, Mila, and 

,andia. I have alſo collected the 9 


3 
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Mr, Vernm, an Engi gentleman at Lacrdemom. 
Athens, Thebes, Corinth; Fb, and vther places 
rev from all cheſe- obſervations, that the 
gth which before had been given to Greete, 
properly fo called, as well as its breadth,” exceed: 
ed the truth by ſeveral degrees, ſo thatthis coun? 
try, is found robeleſs by 1 chan was fuppoſed, us 
may be ſeen by the map, Where chis oduntry ap- 
pears by the obſeryations, ſeſs than that which was 
called Magus Gracia, confortnably to the idea 
which the ancients have given us of it. 

I could alſo juſtify, by the meaſures of the a2 
cients, this extent of the ancient Greece, fo diffe- 
rent from that Which has at c been given it; 
and toſhew the conformity of the meaſures of the 
Greets with the obſervations, a I have al 
proved the agreement of theſe 'obſervarions with 
the meaſures of the Raman but che tiſcaffion of 
this deſerves a particular diſſertatin. It is fuffi- 
cient for me here to have juſtiſied the idea, (which 
the ancient Greets have given us of this part of 
1taly, to which they: ſent colonies, and that F | 
not out of vanity that they called it Magna, t 
Great, lince wb amo is founded ie we N 
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To know ents bow of the lip o uf ne 
ſatellites of Jupiter, M. Sambac has made ſevrral 
days ſucceſſively with a pendulum of ſeconds; the 
obſervations of the paſſage of the lion's heart 
over the meridian, which being compared tpge · 
ther, ſhew, that the pendulum was regulated bythe 
mean motion. The ſame obſervations added to 
the right aſcenſion of the lions heart, and to chat 
of N01 ſun for each day, give the ſtate of the 
clock with regard to the true hour. nt 
Theſe are the particulars which we — 5 
April 3, 1 707. the lion's heart paſſed over the me- 
ridian at 9 g by the clock, its meridian 
height being 319 1% 40. M. Sombac obſerves, 
that after this obſervation there happened ſome ac- 
cident to the needle of the ſecondss. 
- April 4. the ſun arrived at the meridian, tho 
clock pointing 12" 3, 160, and the evening of che 
lame day the lion's heart paſſed over the meridian 
at 9" 2' 68. To find the true hour 2 
ſage, we have calculated the right aſcenſion of the 
ſun for 9 at Leyden. 13916 go, which being 
compared with the right karate the lionꝰs heart 
1489 110 35%, will give the difference of the right 
aſcenſion 134 55 5"; this difference converted 
into hours at the rate of 130 for an hour, makes 
95.59 40% the true hour of the paſſage. of the 
lions heart over the meridian. This hour being 
compared with that obſerved, which 18:9"! 2 584, 
we ſhall have for difference 3 18%, which the pen · 
dulum anticipated with regard to the true hoùr; 
which agrees with the obſervation of the ſun made 
at the meridian the fame day by M. Sambar. 
April z, M. Sombac obſerved the emerkon: of 
the * ſatellite of Jupiter at 2" 39/1167 in the 
morn- 


N 
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morning. at which time the pi maccelerated 
35 with regard to the true hour; which 
ſubſtracted flom 12% 39/04 &-1 gives e true 
hour of the emerſion at 2 34 11 As this ec 
lipſe could not be ohſerved at Paris weiſhall com 
paretwo others, which were obſervedꝭ at both places; 
2 13, at Lenden, the heart af the lion paſſed 
over; the meridian at g. 2/2 By the right af. 
cenſion of the ſun compared with that of the lion? 
heart, we have calculated the hour of this paſſage 
at 8" 2% therefore the clock anticipated 224 with 
regard to the true hour. The ſame day M. Som har 
obſerved exactly the ernerſion of the firſt ſatellite 


of Jupiter at 10 ⁰αõ¼ The next day April 


14 he obſerved the Jion's heart at the meridian at 
8. 23; 27 z but by the aſtronomital calculation the 
true hour of this paſſage ought to beat f: 231 2 10. 
Therefore the clotk anticipated 64 with! regard to 
the true time. We have found that the ; preceding 
day, N 13, the anticipation of the dock with 
regard: to the true time was 22% therefore the 
clock loſes 16 ina day, withlregard to the true 
time, which is at the rate of 1“ in an hout and a 
half; from the hour of the paſſage of the ſion's 
heart obſerved April 1 3, to the hour of the emers 
ſion, therecare 2 30% in which time the chock has 
loſt 2% with regard to the true hour but we have 
found the anticipation of the clock 2 a at the hourof 
the paſſage of the: lionꝭs heart, therefore at the hour 
of the emerſiohithe anticipation of the clock warty 
regard to thectruꝛ hour was 20% hrhich/ being ſub. 
ſtracted from the hour of the emerſiomohſerved tho 
13th, at 20g, gives the true hour of the mei 
ſion at Leyden for 10 9 t was obſer ved the ſame 
day at Paris at 10 48! 4% the difference off the 
meridians is 8% 36% of time. Hic make 24 
by which Loden is more eaſt ward 1 — 
eri 


— — 


v8 Fe Hiro ond Menormes of He 
April 29 the paſſage of the Jon's heart over the 
meridian. was ob@erved. ate and by the 
calculation it ſhoukd be at-5*27/:g0{ therefore the 
clock was 30 14 too ſhow-with regard to the true 
hour, which being added tothe hour oftbeztmer- 
ſton obſerved at Leyden, the ame day at ꝙ 45/15” 
gives the true hour of the emerſiomat gf Top 29 
it was obſerved at Parir at 9, the diffe- 
rence of the meridinns is 9.9 which make 291% 
2 which Leyden is more eaſtward than than Paris. 
che ing obſervation it ampupts to 2 
T4', which we had better keep. to, becauſe Vece Md. 
Svmbut marks this more exa ee ft / 
The meridian height of the li. F 


os heart was obſerved: ar Lyden' | 245 oh 
in 1906, to be 5 3 
The refraction tobe ſabſitaRied 8 10 I. has 


43 ; therefore the true height 7. 6 F tn! G4 
3 - Northern declination 'of ** | 70405 335 5 


70 e 2 ET 24 | 
Remains ho beig beef Toners SR IT a 
r Loless 0 37 51 wa 


And bebe e, e 
che height of the pale EIS” e 
M. Sombac mikes it © -F 10 


We haye an dai tk clip ſe be 
moon made at Cyſal October 2117756. This vi 
is in Sweden, 12 leagues, from Szockbotm towards 
the N. W. the obſervation was made with à clock 
with dee agree rs the N bf the fn een pre 


ceding the eclipſe | 
tinually clear.” 2 the the Re 0 
name we could not know, mad fe of the 
3 4 8 — zi 
ere it th t 
puts ce received, fee. Thit kite abervation 
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i 7 14 Tuinium un lr: wen 
7 20 Sinus porplyritos immergitur: N'. 
| — 40 Zma nn. 161 
7 48 Paulus Mr. MN 
3 705 Mare 2 mac Pe AN 
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P ropontis inſul inſul Tf ont * E rere 8 
3 OO "Sor onus Mts, te *, 47 
a 3 48 
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| Poles unit ew Wm 21 fo e 
9 50 Finus undre.” BIN i fl 


Conpiring the beginning with the end. of ths 1 
eclipſe; e have its duration 2" 28, and the mid · | 
dle at 8* 3. We could not make the gbleryation i 
of this eclipſe at Paris, becauſe: the heavens wer 

not favourable ; and we have no obſervation of 


its beginning fro lace, 
der Til, S OR 4 — * 2 Ne this 
© 1 ther ore. compu: 


eclipſe was obſery 
the Up/al obſervations with.choſe which F Lana, 
at Marſeilles, by M. Chazelles and 
which are related ip the, memoirs of 206. | 
Atg"4at Up/al * e >. this N is 
that which Rigciali calls it enumly 
emerged at . 9 . uy Taal horas ws 
difference of the meridians, ak 


Marſeilles i 1s 57 a 1 * Þ 2 


At 9.48 ar Up/althe 0 
75 es 3 this pot is what 


the bee Sal 
; Rr? ed. af 8 9 5 N. 


pug A ye Wo e * 


> 2 165 503 at M 
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e ER Edd in 6LA=_ 


pa 


/ 
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— wh ode. > —_— _ 
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ſometimes on land, and ————— 


40 n IRS che 


ich aal ſbould, eaſt 
Nees ie 4 8 115 — 


in giving the ſame —— the, crh 
_ 28 — "a 21 erde Ml 
By a great number of oberyations, , 2 
Found the diflarence; of the wer between 
obſervatary n 0e Which 


10 6% 4%, the difterence bes 5 He ay 
Up/el,. we ſhall have 1. For 1 WS TO | 
of the [yericliags, between whact 
make 17233130" by, which, U Be our ll 


ward than H rin. kad i 1 

This ohſervation added te others, wb bich baye 
been made near the Baltjck,dea,. will 8 to ger 
ene ee eee 4 > 14% 
390; Wa nere ee I 125 Pe 
V:-Obſervations on 4 very ren r- ſpecies 
of * aquatie=worm,; by M. de ne 
* ee Dy": Mr. Chambers. o 


4 win Tali Man 


| a ns wonder the worm Lam 8 FF 


of ſhould"hitherro have eſcaped the obſer vation 
of naturaliſts, as being rare, very {ma}, and at 


firſt ſight preſenting nothing very extraordinary 


upon a nearer inſpection we find it highly dẽrt 
Fig of ſome attention, the ſmalleſt inſect cames 
— the ſame hand as the largeſt animals, and all 
1 bear the character of:the grtat maker. : jr, 
Our water. worm is not above 7 org. lines yift 
zengtd, and yet ſeems to mas à claſs of itſe ii 
leaſt we know of no claſs of animals under Which 
it may be ranged. Terreſttiab animals Irre op, 
and, aquatics in water, and the amphibiqus: kind 


the 2 extremities of the body are aquatic iyvhud 
and tail eee K 13 ek oll us 


© Dr ½ % „le 


. "of Ade 


"Like — nw erte 

TIS Mig dur et cn "another. 
The ink 
fiphon;” « 


'% 


between the — the wy . anghe 
of flexure uſually falls upon the 6th mu, but 
the 5 R's OE” UP eee 
other 5 towards ths head: - Das aum 
Tui enly its head, tail, e annulus next the 
tally that are conſtantly in water the 9 other 
annuli, or at louſt Nof them, are upom land 3 ac- 
eordingly the inſet al ways e of 
ill waters, a turbulent water by no means ſuiting 
As ſoon'as the water covers it a little further 
as above-mentioned, it grows uneaſy,” and 
gets further off: on the contrary, if the water 
Leave leſd of ee it immodiately draws 
cake. Darren rl? 19477 2% PIES 
The worm not being bote b lines long, he 
obſervation wank 8 difficult to male when — 
—————— — 
examining: it in cups or glaſſes 
that I made the diſcovery. I found it — 2 
faſtened to the parieren of the veſſel in ſuch man» 
that its head and tail were in the water, and 
reſt of its body our of ity and hen by. in- 
clining the veſſel on one ſide, 1 obliged the water 
to cover che aninial'/i back, 
with all the + end when ieee 
Vor. V. Ne. %. 8 Kn a6.) * -- - ing 
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ig che veſſel a contrary, way, the water relinquiſſr; 


firſt towards the place it is. bound for, 


\ like a ſiphon; and it is the. anzulus.in the n 


advance thus by a ver micular 


there being ſeveral other ſpecies of water inſec 
live upon inſects Which ſwim 9 en 


upon each ena eien 6th, ann 
e head e find f our, but theſe are 


4 The His Tory and Manns He. 


ed it to run eager]y | in purſuit thereof. ich 535 4 
Indeed. it was its way, Of walking, or Creeping, 
that fitſt gave me e 


cloſely, as ſceming to deſerve a place among 
ptogreſſive motions of , water animals 

treated of in ſeveral memoirs. In its natural way' 
af walkipg, it is the middle of its hody that 


ee 


ſxth annulus is the foremoſt, and like the bead an 


quadrupeds, .kads up che reſt,of the body... In a 
word, the worm. when we N benp, 


dle of the bend that goes foremoſt ;. nor does, i 
motion, but as legs,, 
though, ſcmall ones indeed, and ſuch. as are Türce 
eee e 5 Ait ict. 107 
-.lts legs, ary in effect one of its ſingulanities,z, 

they grow from its e is, from ihe | 
oppoſite to its belly, taking. its, belly, after i 
fame. manner as, in caterpillars, millepedes, and 
ether, inſects, hich bear, a reſemblancꝶ to this in 
figure, viz. for, the lide rowards ,which, are. is 

apertures of the anus and, mouth S and to Which 
he head is ufually inclined.,, Hence it follows, 
that this inſect contantly lieg 108 00 its back, as others 


do on their belly and chat its mouth looks, upr 


wards ; this laſt circu is not peculiar to it, 


Fs | 
12 0 
face of the water. And Ng ealter appęat, 
that there was à like realon for is, Mouth being 
always upwarqz, , But 10 rgturn 0, its legs: 
Tber are ten ol. theſe placed by twg.an ark 
WY 


Hack, 4 


and flies, that, ſwim, June 


_ 
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than the ſix other the te o Art” are towards the 
extremity of the tfird am, and the tro othets 
5 towards wer e the fourth Or! beginning of the 
Hfch, the thitch pair is towards the beginning of the 
eth ene "the fourth pair on ce nine, and 
the fifth on the Kebch z Weſe legs ate all very ort, 
beärly reſembhiäg the Hind legs of caterpillars; 
adſe of fila Wormns, and had — 
ike" them furniſned with 4 Mind of hooks: of 
Cws. 717 19163 with nn n et Ind a "X11 
The four frft tege, that -s, theſe between the 

Head and fit annulut, are mnclined towards the 
head, and ths reſt towards the walk hence when 
che animal is folded tal its legs though Wife “ 
rently inclined/with regard to its head; are all tar 
nech the fame way! ant difpoſed in the fame man- 
ner with regard tp the'fixrh 4144 4" and Conſe 
quently” may ul concur to make th an⁰jt;f ad- 
vance towards a crt¹ Poi; the legs of othet 

animals make-theirchead ndvitts 2 20229 {21 

is eaſy to conceive, how chele! egs whoſe 

extremities are turned towards the Head aid tail of 

the worm, ſer vs to take it mov it need only 

ſtretch its legs bcENVards or T würds tie riddle 

amuls, and then thruſt Itſelf vny their mean 
afid it will walk forwards if it uñ, ge back 
_ alards or make its bead and rail 6 foremoſt, _ 
tegs are of. no uſe, nor has it anything to trũſt to ) 
in this cafe,” Me NG . whith - 
reaſorr it rarely rb es in this manner: 
"'B-ſides the mgtions Above mentiöned, ir can 
exconte two othets by meafs fits legs; it can \ 
move ſideways; by reaſon the legs Are not only = 
moveable for ward und- Deckard, but likeWile 

from” right to deſtʒ und fron left th right;; thefs 

two mations'it” ſoqnetiriies makts ae of, He dt 

would 80 wo places rey near at hand!” * en 
2 hen 
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— gs ;hpaks-like- choſe - of 


al — vn Mirmhorna he 
amtnergech intirely an water it ſtretohuã it 
ga out full lengib, and Gyimsrhkerother worms 
hending and Naving its body various wN. 0 
But it (never ſeems to commit itſeli en full water: 
unleſs whendorced theretoꝭ and in chat caſe-quickly* 
gets to the fide and lodges it ſalſ there, wich o0w 
month upwards ; the mouth is ſurrounded wir 
predacibas infa 
and from its middle ariſe two other litele paris i | 
the manner ofitufts;z the animal — br net 


heſe 5 ſometimes 
eating theſe little tufts, Gy 


contracting them, now! 
and then to the left. by agitation the water 


ch in metion s — e if e 


| ane th — Warne — 


dein afar off and run into ts mouth, which b 

tagem ãt makes uſe of to ſeed itſelf ; when 
it has — — which. it jadges a 
proper food it ſtretches out its head ſeizes it gree - 


. dily and ſwallows it down. Ihave ſeen'ir catch ia 


ſets ſoſurprizingly ſmall, as. ſcarce to be vile 
with an excellent magnifier, after this 
all it can take this way ＋ very little, yet it eats a 


0 great e in N its bulk, one little bo- 


dy or of t. her being continually entring its mouth. 
5 greateſt part of them we may ſuppoie are not 
ptoper food, accordingly we frequently find it 
caſting out. excrements,, at leaſt there is a viſible 
d Teri of, pretty conſiſtent greeniſh baer, 
through an aperture near itz tail.) Its belly i 
os than,its beck, and the. ann in this part 
have 4 circular live live ſutrpunded: with hairs; like 
thoſe ee of. che trarbas in ſome ter- 


ſtial infefts W l 
— Mes ba e an a a. N 


Wy The 


| 8 % 
„Ro al Aol F cin. 45 
The annuli have no fuck diu vn the'back;' but 
abe white, trafſparent and oft, anti let us foe ſevvral 
motions darried on in is ody 3 near its ams, id a 
eitcular tube hh ulroenatively removenfrom and | 
the an dike che piſton vf ſyringe, 
hon aſter fell iug mare tran inary me worm 
flatdent again ind rents my beſreniro/ifny oo 
forch Y I ſheuld have beun inclined do ſuppoſt that 
by this motion it dem in the water, dut buld 
never ſee any enter but hy the mouth à there n R 
ſimilar motion about the chitd , mn a de 
which: — —— 
atd:*ts probable:the hear; ofithe n 
hereabout . ut ttiis is . Net 
diminutiveanfſe&;': which ſutniſniet m che Hr 
ioftinee of w creature; which reorally Nee With 
its head and tail in watery und whe reſt of its body 
on land; which has its legs om ita back; vated WHhith 5 
walks with the middle vf its hody bg 
ther apimals do withthew had form, 
2973-14 29219 Deo e0p ẽẽjmWuwt H SUDO thong 
VI. Refettions 2 
"te Tier de 8 ee 
NM. Caffini“. vary 7 Ni wy 2263 054.14 1:5 
The Reval 'of che Hides, Which Rede ki. 
therto been made in Various Ports of France, haves. 
ſhewn us whar kelatten there RberWeen thc footibng 
of the moon and theſe öf the Tex; afl tie Thegua © 
lities obſerved in this Planet upon the ſex ſeen td 
be repreſetited, AH: A es. 2 


F in which'it is contiiudlly Wundt ole 
0 winds againſt the coalty nent fy re. 
n flects its waters different Ways 


in its motion a ben e the e ihe i 
ations of the „ . n, 208 dhe ech, r 


— * Augeſ 4, 1714. — * 
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Itzſtill remained tb explain forme af theſe 

lities, ich at firſt ſermed ſuſceptible of nor rule, 
:b9t, wer have ſince found that ve mightcaf. 
en bab them to the action of the ſun; W that 
the different combinations of the motion of 
theſe two planets, and of their ſituation towards 
.each.other: and with the earth, produce 
2 of the varieties berech che ider, a0? 
As for, the ſun it finiſhes its courſe imer 
= the, inequalities found in its motion 
return nearly in: the ame dder. Its apegum mots 
veryicſlow ly, fo: that the direction of its orb does 
not ꝙaryi ſenſibly in ſeueral years. It is not the 
ſamel wich the motions of the- mon is revolu . 
tion is nuch quicker thani that of the fun: and ĩt is 
ſubject / tore much greater number of 
Its, apogaum, and eon ſoquently the direction of 
ats oba ary; conſiderably in the ſpace of a year; 
its nofdesr or the inter ſection of its orb with the 
ecliptic have alſo a motion the contrary way;which 
produces in its ſituation with regard to the earth 
fam: varieties, which cannot be obſervedbut in 
ſeriesof years. It was important cherefore 
80 have a great — of obſervations of e rides 

ſuch as we have hitherto had, for whic 
ingdehted o the orders of Pe Comte de Ponzrhur 

ir, 25 10020 
i the interval contained Longs theſe laſts obs 
ſervation, there are 25 new and full moons, and 
a like number of quadratures, and they. have ob- 
ſerved the tides. of two. equinoxes and two ſol- 
ſtices. But before we examine them it moſt be Ob- 
| ferved, that ſun-dial hitherto. -uſed fat; Breſt to 
regulay e.the pendulum, did not mark the. ñ nobn ex- 
ctly. 305 that M. Caudard, profeſſor of hydro- 
51 in this port, having drawn a meridian, line 
with a great deal of care, had found that it adyan- 
7 ced 


by 
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Rox A ACAWANY of SCIENCES! A 
uthet rue hour ri which muſt be ſubſtract- 
ed from all the obſervations chat have betn ſent us. 
This differenca, which is pretty conſiderable, 
changes the mean hour of high. water which'we 
bad > ona — EE andfult:moons, 
at 30. 487 and in the quadratures at 85 3 but ĩt 
cauſes no variation in the method that we! had gi- 
ven, to determine thehtight o the fulbſea;: nor in 
the progreſſion with which the tides increaſe or di- 
miniſh. For if we ſubſtract 17 from theſe times, 
thus determined, we ſhall : have the mean tim of 
the full ſea at Breb. in the new and full moons at 
30 285 or 30 4, and in the quadratures at 8. 40 3 
and ſuppoſing the rule, which has been preſeribed 
in the laſtimemoirs, we ſhall find the true time of 
the full ſea in all. the-ghaſes of the moon — as 
much exactneſs as has. been done hitherto- 

For example; June 8, 171g, the the day of hs 


full moon, which happened at 6% 21. P. M. the 


full ſea in the morning was obſerved at 20 6303 
corrected tune; which is one of + thoſe! that hap- 
pened the. ſooneſt in the ſpace of three years. 
poling the mean time of the full ſeã at Hreſt at g 
+, we ſhall find that this full ſea muſt — 
happened at 3 i in the A vithim about 7 
of the obſervation. bd 44 

In like manner, Dec. 2, 171 3, the . of che 
full moon; which happened at 3 30“ in the morn- 
ing, che full ſea of the evening was obſerved at 
4 cotrected time. It ſnould have happened ac- 
cording to the rule arg 54%! within about 6 ⁰ 
the obſervation. - d. Vp ta e ee 

In theſe two 5 ths 'caloulation: of the 
tides agree with the obſer vation within about 6:or 
7s which is but an inconſiderable difference, and 

REDDY zu greets d ahn 2 ont may 
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Lis jean — 
a ve — hour of the full a." Ie is true th 
Aer, which” differ mod’ 


" For SI EN . — of tuo 
Amos — fra was ohſbr vad 
13 feet, e 6j lines, one of the ſamlleßt 
that has been obſerved; alſo che cave Fehr 


x to the ealeulytion, %( ova Bom 
980980 Feb: 14, — — 
new moon; the height full ſea was ob- 


fred nth menng , 13 bet 5 inches, one of 
| 88 has :obſerved; alſo the time 
of the full ſea” ha at a 58%, 10 indes 
ſooner than according — It is the 


fame with moſt of ns other obſervations; ſo that 
ve may uſt an equation to oecd the times of the 
tides; to which to be great 
er or leſs, and find the hour ef whe full eu wich 
more exgttneſs than had hitherts- been don 
We ſhall here obſerve, chat in St. 151 th 
full moon being marked in the — des 
E Fu the ephemerides of Buaulitu, tho 3th 
at 9 P. M. the height of the" morning tide n 
wala for te day at 3* 4 37, ſooner thin a0 
cord the obſer vation ʒ and that of the ev 

at 55 5 ſooner than what had been 
This ift ebe which was chan any of 
thoſe which ele made us curious co 
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 TEREGPEETS rr nr 


dan doonsr han had he 

that This . 

er the erb hie hedid, inc the-galcylation of 
one phale of. the, mo. 22 * 

yer pe As ns wen 

S e it, in che 

ache wich a. JILL 


Wis, Ca . 4 
ws 
te evo  foopell, 
wean time 


—— 80 _ ar 41 n 
de have hagyeped.accer ta-the . A 
lation e rip | 
Mey; 19, follpwwgs the ! fe 
which is marked at 4 31 AO 


ſea uppenad Mn on yt 


page 0 han 
aden A 0 
—— X 1 4 — 
a e a- 
: — King ng Brif, 
r 
$3 40 
pho = han Yoo rn 
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ever, [ 
think we may eaſily give the fo ollowing reaſon for 


Vor. V. N. . | : = - 


3e The His ron and Mor bythe 
it, according to the received" prineiples ee 
Pfiloſo isl D Capt RW: l 1 91370 yi | 
We oppoſe e the greater the effort id With 

which bodſes are moved, the greater is their veldi 
city. This is manifeſt in ſolid bodies And we ſee tht 
effects of it alſo in fluids; ſuch as the waves of tie 
ſea, which the ore they are agltated by the wind, 
move with greater im petuoſity, by increafing in 
bulk at the fate time. Pele dio ws from thence, 
that che gfeateſt tides, which are: cauſed by A 
greater preſſure, muſt happen ſoorier, and *rhilk 
the retardatio from one'day to another, muſt be 
leſs than in che ſmall tides, en the ſea is agitated 
by a leſs ſtrong 'preffure. That is really obſerves; 
conformably to wat we have remarked, tat in 
the Hzygiæ, when the tides art greateſt; the full 
ſea Happen rer, and the retardation from one 
day to another is Teſs than toward the quidtatures, 
when the tides are ſmalleſ . 
Thence it reſults; that the ſuin of che retärdag 
tions of the tides from one Hy to the next qua- 
drature mult be leſs than the ſum of the retardations 
from this quadrature to the following Hie. For 
if we conſider, that the times of the greateſt" tides 
always bappen ja the interval coftained between 
the Hæhgia and the quadrature, ' and that the Time 
of the leaft tides always happens from the quatira- 
ture to the next zygia, we ſhall find, that from 
the Hy gie to the dee, -the rides one with 
another are greater than from the quadratures to 
the Hzygie; and that ſo the ſum of the retarda- 
tions tt the tides Which are, as has been ſaid al- 
ready, in a reciprocal ratio of the heights, mut 
be leſs from tlic fzveia to the next quadrature, 
than from this qe to es Heia, 
according to expeticics. will be made'plam 


by an example. 
p April 


\ 


KG 


Ro vA ACADEMY 0f::$CIBNCES.. 51 
Abril 10, 172g. the day of che full moon, the 
height of the ful ſea was obſerved in the evening 
165 feet, 9 inches, gelines. It was he rith, 17 
ſeat, 1 inch 5: the, ene ITS; the 
xgthz.-17 feet, 2 inches the th, 16. feet, 4: 
— 5 the 15th. 14 feet; and the th, 14 feet. 
3 inches. The ſum of all- the, heights of cheſe 
tides ta the quadrature, is 112 feet, 1 H inches. 
April 17, the day of the laſt quarter, the height 
of; rhe; fpll, ſaa Was gbſerved in · the evening. 13 
feet, b inches, 8 lines. It was the 18th, 13 feet, 
1 inch; che igth, 13 feet, 8 inches 3, the ach. 
13.fect, 5 inches the 2 1ſt, 14 feet, 7. inches. 
the. 2 2d, 15 feet, 4;boches.; and the 28d, 16 feet, - 
7 incbes. .The ſum of the heights of all; theſe 
tides to the new moon of April 2g, is 100 feet 
3. inches, leſs, by 12, feet, 8 inches, than from the 


S drr s ca» 


35 full moon to the quadrature, and conſequently, the 
7 ſam of the recardations of the tides, , from, the full 


moon. of April 10, 171g, to Apr,, the day 
of che. laſt quarter, muſt, have been Jeſs. than from 
the laſt quarter to che new moon, of April 34, ac- 
cording to experience, the retardation, of the full 
ſea having been, obſerved to he 56 hours, 18 mi- 
nutes, from 4 10 to 17, and 6. hours, 35 mi- 
nutes, from the 17th to the 24m... 
It appears therefore, that the, ditfærence be- 
tween the retardatipns of the tides, from the /yzy- 
giæ to the Pen and the retardations of the 
rides from the quagratures to the /3zygie, proceed 
from the terms f the greateſt and leaſt tides not 
happening in the H. not. in the quadratures, 
but commonly 1 or, 2 days after, Which hag been 
found. in almoſt, al the obſervations, and appears 
to be a proof, that the, moon is the principle and 
cauſe of the tides, For this perfect correſpondence 
between the motions of the moon, and thoſe of 
=_ a 
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. x ones its diſtance from the earth 2064 parts. of 


tian in the carth, which is che principle of 1 
motions oſ the moon, anknewn- 
cauſe; which at che ſame time bas an influenced: 
the earth, and on the moon, ur lat uy che pref»! 
ſure of the men. If the tides wete produced} b 
fome motion of the earth, the eſſett would mat 
itſelf firſt be felt on the ſea, and — — 
muniente itſelf to the mocn, chus the 
finall cides, and all the pe ing 
thereon, far from following the phaſes of che 
moon, ought to precede them, -which is 
to experience. If it was one and the ſame caaſe, 
which acts at the lame | moan,--and- 
upon the (6a, dhe times of the tides would-be in 
concert with /ithe - motions of the moon, and the 
different alterations therein obſerved, would be 
renn eee Gp a x 
of this planet 

It — 00 ee hae: it N 
moon which.is the principle of the metion of the 
rides; ſinceothe preſſure which, it cauſes, is not 
perceived in the inſtant, but ſome titne afterwards, 
according to che ordinary lavis of the —— 
is communicated from one body to 
the ſucceſſion of ti Wilde 40 — 3: 

+ To retura to qur 'obſervations, — 
theſe as well as in the pr , that the'diffes - 
rent diſtances: of the moon from che earth contri 
bute greatly to the different heights of the tides, 
and this cauſe is ſo conſtant that of above 140 ob. 
ſervations hoth in the ö the quadra+ 
tures, that we have examined: there is not a ſingle 
one that has waried fromat. 01 bj; Fine 207 16 

For example, July 22,1 Tage the day of che 
new mn, this planet being then near i 2 


which 


full moons are alſo of che ſame 


f nnen * 0. 0 


which the mean in, 10000 che hæighe fn che U 
ſen was obſerved v thht inch, and hg in whe” 
evening; the tiddey is was ound 
to cho 16 feet ꝙ mnehogj--whivh..is ane Obthe U. 
leſt that has been Ob ru q * Brofl1''s Augu 5 
the day of the fuſt moon this 
neat its prrigium aud its diſtanoe from ithe cart 
935, the | heats af the fall ſea was obferved ins” 


the O foe True 

er by 3 feet g inches chan in dhe preceding vobfer" 
vationio) # t5idlw- mods 46g24\4q 201 Hgue $100: 
We find by the ſame reaſon, chat whe che Le 
between themſelves, che great/tides'of the neun 
For ex- 
— April 10, x 513; the day ef che ſall moon, 
the diſtance of the men from the earth 
1004, as well as April 24 the day of the n 
moon, they found April 12, the Height” of the 
greateſt tide to be 17 fot 3 inches and pri e 5g 
17 feet 4 inches, with a difference" only of one 
inch — obſervations of rn and 25. 
This inequality of height in the tides canſed hy 
the different — — from the earth, 
is not the only one obſerved q for we have already 
remarked, that the nexrer the moon was to the e- 
quinoctial, the greater were the tides, und that 
theydiminiſhecꝭ in height in pr 
clination increaſed. Murch 15, 1714, he day of 
the full moon, this planet being near the equi- 
noctial, and its diſtance from the care 999, they 
obſerved on the iyth in the morning; the height 
of the greateſt tide to be 19 fret q inchts g lines 
above the fixt pointꝭ and that of theæοννια ]˙ter 3 
feet G inches bel vi point, ſo that the elevation 
yrs vial ride: thats! 23 fert 9 inches 6 lines 
which 
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be 79 feet ö inches, aud che bent day in the evening” 


ag its do. 
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54 Ye HisroRV aud MN, be 
which is one of the greateſt that has been at get: 
whereas July 8, 1718, the day of the full maog, 
its declination being 21 degtees 8. and. iss diſtance 
from the earth 939, the ſame exactly as in em 
ſervation of March 13, 1714, the elevation ft 
tide was obſerved, Ju 9, the day of the, great 


tide, 20 feet 5 inches 8 lines, le leſs. by. near 3 feet, 


than March 19 of the following year. 1 TEE 
In examining all the circumſtances of the obſor- 
vation of March 17, we find the ſun was then ves, 
ry near the equator, its ſouthern declination, bei 
but 2 —— ſo that three cauſes —— 
the height of this tide,” namely the diſtance of the 
earth from the moon, which was then near its pa- 


rigeum, and the ſituation of the ſun as well as that 


of the moon with regard to the equinoctial, from 
which theſe 2 planets declined a fs degrees. It 
is true that the ſun was not then in its perigeum, 
its diſtance from the earth being 996 parts, of 


which the mean is 1000, but as the excentricity 
of the orb of the ſun is very ſmall, the effect of 


the diſtance of the ſun from the earth, which was 
greater only „5 than when it is in its perigeum, 
could not be very ſenſible upon the tides, nor con- 
ſiderably diminiſn the greatneſs of them; for. it 
muſt be obſerved, that the ſun in its apogeum, is 
near the ſummer ſolſtice with, a ſouthern declina- 


tion; that towards the.equinoxes, it is almoſt i in 


its mean diſtance without declination, and that in 
the winter ſolſtice it is near its perigeum with a 
northern declination; the effect of the ſun upon 


the tides muſt N be the leaſt that is poſſible 


toward the ſummer. ſolſtice, It muſt there lore be 
greater toward the winter ſolſtice, becauſe it is in its 
perigeum, but as the declination of the ſun is chen 
very great, and as the action which reſults from 


its different declinations is ſtronger than that Which 
18 


1 
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is cauſed by the different diſtances of the ſn 
frotn the earth, the effect upon the tides muſt 
be leſs than towards the equinoxes, when the 
ſun "4s "almoſt in the mean diſtances without 
declination; Thus the tide of March 17, this 
year ſheud be very great, conformably to the 

It follows from hat we have Juſt related, that 
the tides of the ſyꝝygiæ mult be the leaſt; when the 


ſun and moon are near their apogtum, and that 


theſe! two planets are at the ſame time in their 
greateſt declination with regard to the equinoRial, 
which is conformable to experience. For Jun 
22, 1773, the day of the new moon; the diſ- 


tance of the moon from the earth being 1035 


and its northern declination 23 degrees; the ſun 
being alſo in its #pogeum, with a northern de- 
clination of 23 'z degrees, they obſerved June 
23 and: 24 in the evening, the height of the 
greateſt”'tide 15 feet 10 inches, Which is one 
of the loweſt that has been obſerved at Bree. 
Iris to be obſerved,” that June 22, the day of the 
new moon, the height of the full ſea was obſerved 
in the morning to be 15 feet, at night 15 feet 8 
inches, lower than it was ſometimes found on the 
day of the quadratures, when the tides are the 
ſmalleſt; which ſhews' how important it is to 
know the rules of the different heights of the rides, 
for want of which the pilots might fall into the in- 
convenience of ſometimes finding the height of the 
tides ſmaller in the Hzygiæ than in the quadra- 
tures, and running againſt the coaſts, and in dif- 
TOLL of the ſea where there are banks of 
fand.. niet 19614 e i b 
We have already obſerved, that the declination 
of the moon cauſed alſo ſome variety in the height 
of the two tides obſerved in the ſame day. That 


7" 
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15 ben tides 
1 ter (ai the —— 
4 of aheeveningy/: Tharinghs quadrmtes, he 

| 


are about the verngl equinox, the-moningrtides 
are finoNer thai. thoſe of the Ding, and chat n 
the contrary, about the autumna 
ing tides are leg hen Tbaſe pi de morning. 
This is confirmed Dy theſes new-obſeronions'y) 
for June 8; 371 3, the day of the new moon,” t 
morning tide was 16-feet; A inches, leſs by foot 
chan the evening, tide, an greateſt tide bap- 
— 10. in the evening . Jung aut 
day of the full moon, the- tide: — 

feet, lely by 8 inches thaa the evening, / 
greateſt eee! ar Gig.. 
Ona the contrary, Dec,” 17 oo 

moon, the morning . was 16 

. 8 lies, greater by 1 inch, 8 — than e 
20th i in the morning. ele 
Dei. 3, the day of the — the morn- 
ing tide was found to be 16 feet, 2 inches, pregt- 
er by 4 inches, 6 lines, than that of the evening, 


and the greacele der "Happened Jon. a, in the 


0 


morning, e e v, 19189 
Alſo, on Sept. 12; aud. a8, and Of; 12, 15 
the days of the Taft rides folls owing the quadtatures, 


| the leaſt tides happened — and. 2g, 
March 10 and 24, 171% the days of e 
tides following the quadratures, the ĩeuſt tides haps 
pened in the morning. It is obſervable, thæx in 
the winter Haygis. the difference betweenithe' 
height of the morning and evening tide is lea ſen- 
ſible chart in thoſe of the ſammer 3 and that ini 
Pang ae the difference between the 
10) 
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moruing and eyrninę tide, — of 
— ng Cong: 
revnisof. which: ar cor a days after iche 1/7 
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and: quadratures:/! 

All tbeſe obſervations ju Raye ſuch rogu- 

— 

the meenaits already given, hat che rules 

agree with —— made at 

Havre de Crace, aneept What is pats! 

pans — — e 
moon, glavat ion o bides, Which Js 

much met ſenſihle in ſome places, than, in * 

Tluu me muſt not ce theſg rules 


of Breſt, and we may give a 1 e 
chem now 


to pilots, which will ſerve to m 
che days of the greats and leaſt tides, .provided 
care be: taken to inſert in the 2 5 N 
rent diameter of, dne moon 


1 worn. PW 
: They will obſerve,: iſt, The ons dy Yo che 
apparent diameter ↄf the moon, e 
is, the more will che tides be elevated. . | 
adly, The declination. of the 3 x 
plane hat is the leſs are the tides ed; ad 
e find at Bret, that the action of it is about 4 0 


chat which is cauſed by De: different diſtances. 
the moon from the earth... 7 00 of! 

.. gdly,; The e of the ſung 15 TE the 
fame with chae of dne 4 h leſs 


ot to be nearly, a Sour + Tus of 


Gble of all thoſe en 2 1 = e 
een 1 


Vor. V. No. 47. I When 
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When all theſe cauſes'' ſhall-*concur together; 
that is; hen the diameters of the ſun and/mobh 
ſhall be the leaſt that is poſſible, and theſe 2 plapets 
| ſhall have their greater declinations with regard to 
the equinoctial, then the tides will be the ſmalleſt, 
But when the moon ſhall be in perigro, and the 
ſun and moon ſhall have no declination, in Which 
caſe the ſun will be about its mean diſtance, —_ 
the tide muſt be the greateſt that is poſſible. 
In the other ſituations of the moon with 

to the ſun, the tides will be greater or ſmaller, ac. 
cording to a proportion which is uſually deduced 
from the rules juſt preſcribed; provided we know 
in each port the time of the full ſea in the H 
and in'the quadratures, and the non r 


| vation of the tides. W 2 1 
3 


VII. Of "the effect produce 15 „ pe, 
or numb-fiſh, and the cauſe t erehf, by M. 
de Reaumur“, * ee 0 Mr, Chat 

ber 8. N | 7 N 


There are few naturaliſts but have ſaid p 
of the effect of the fiſh called in Latin torpedo, on 
ſuch as touch it, the ſciences have all of them cer- 
tain ſhining topicks, which no body can well p 
by, as in philoſophy, the tides, and the proper- 
ties of the magnet, and in natural hiſtory, x 
torpedo. 

Some, and e cially among the ancients, Pei 
of its effect wen e exaggerations, while 
others who have ſeen and handled the fiſh in ſome 
circumſtances, without finding the numbneſs, re- 
preſented all as a fable; but there 25 Tom. no 
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room. to doubt of tit; fince the atteſtation given 
the; publick by Radi and Borelli, that they had 
experienced it. Though how well ſoever the 
fact ſeems aſcertained,” the cauſe is not ſo: 
Being on the goaſts of Poitau, in the fiſhing» 
ſeaſon for this animal, I reſolved to- take it into | 
examination, not with regard to the ſtructure, of 
its: body, there being a little treatiſe of 8. Loren- 
ini printed at Florenet in 1678, Which has alrea- 
dy exhauſted that matter: hut my deſign was up- 
on the cauſe of that numbneſs it produces in ſuoh 
as touch it, wherein it preciſely conſiſts, and / 
what are the circumſtances that attend at ; for au- 
thors who agree as to the fact, diſagree about the 
circumſtances ; ſome repreſenting the numbneſs as 
more violent, others as weaker ;; ſome inſiſt ing 
that the fiſh only produces it upon immediate 
contact, and others that its influence extends a- far 
off, Il ſhall only relate things as I experi- 
enced them; nor will J ſtick at a ſcrupulous de- 
tail of the circumſtances, which may perhaps be 
a means of diſcovery of the real cauſe of ſuch 
effect. JE | AT N- e 42 | 

There are ſeveral ſpecies of this fiſh which we 
ſhall not ſtand to characteriſe, Rondeletus having 
done it to our hands. To give a general notion 
of its figure to ſuch as have never feen it, we may 
compare it to a thorn- back, next to which it is 
commonly ranked by Willougbby and other writers, 
on the natural hiſtory. of fiſhes. It has been alrea- 
dy repreſented ſo often, that a draught of it might 
have been ſpared; which yet we have given in fa- 
vour of ſuch as may not have books of fiſhes 
by them“, which ſhews the back-ſide of 


* Plate I. 


1 da | 


3 


- + of — of 2 
* 3 = CY # £ 5 wa . * * - * 9 . - * a 
PSs — "7 - 4&4 * ns - 
ä * * 1 . Y - . -- . — — 
* — 5 * +» _— — =? 
2 A - * 2 - - = — = _—_— 


this fin 
 weakentt;" and had hereby voſt cheir virtus 2/110 


to Th Hit TRY Wd MuMores of Re 
the fiſh; as fakes very exa@ily from the lie. An 
4% Ne ths uſaally found on the) coat 
of ere about ſodt and # long. mm: 
25 Having ordered fomne'Sſhirmen to ſave me 
ee ep choght ale they brought tie 
à uple which were Tee very: lively aut 
2 484 yet the* Ptoachied chem itt. 
places on che ſcverul cireumſtances the teaſt 
numbneſs did not enſue: IN rouge their eduruꝑe 
I pute them im veftels fall of fea. wurdet, where they 
ſwam about, and gave themſelves all the motions 
fies have in water y but fill felt no- 
er „ och ls beg. 
Vet the power this fiſh Ras of 
emed ſupported by teſtimonies too authentic to 
be called ii doubt: all chere bre I concluded from 


ent waz, that: my rorpede's were 


detetmine which I teſolved to examine: dem in 
the ſew ſtſelf, and accordingly the fiſnher- 
| mento keep ſuch as they hart ehught thervin, which 

ormed accordinglijyhhͤ of om 
But the forpeds*s ſeemed: reſolved to make me 


| doubt of their vitrue 3 bor he frſt 1 wüched in 


the ſea, © a large and vigordous one, 
and which had never been out of water let mt 
Handle it ſeveral times without making-me: Feel 

any thing unuſual,” Upon this I only wanted a 


"IN lle more vivacity, to have concluded all that had 


been ſaid of it fabulous; when the tor pedo, being 
at length fatigued with my repeated touches, det 
me fee What it could do. A kind of numbneſs 
fuddenly ſeiziag my whole arm from hand to 
foulder, and even aQing dy it was ve- 
ty different from any common numbneſs, being. 


r with a great, though obtuſe * 


Fas 
* 
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E was unable to ir my. band andoann, and ſeltia 

kind of ſhuddering througs 0 che whole, which it n 

——— repreſem. What. comes geareſt ic 

8, ſenſation. felt — — 

— — — — bod, which is 

the compariſon M. Lorenzini, Bareſſi, and others, 
A though it dos not expres 12 

his numbneſod, Which L 


2cal for making more: exprriments — 
Ay e 23vioiman gre bas nn NAW 
There were 5 or. G aber ponſaas with: me, who 
had all the ſame deſire-to couch the fen ad m- 
ſelf, and were reſolved to make trial d its vir- 
tue, at the peril of che pain chey were threatened 
with, and their curisſities were all rowarded like 
mine 3 the animal being now in the . lipmour: $6 
make uſe of its power, few bf them needed above 
one touch, eſpecially thoſe, who, Jike: me, felt 
the numbneſs up to the ſhoulder for there were 
2 or 3 tit came better elk thei goa neren | 
ing ro the elbow. yr 0538 bamotyn ere 
The pain of chambres however ig df no | 
* duration, but dwindlts a · pace, and is intitely 
gone in a few' moments. When my arm came 
to itſelf again, my curioſity returned for ne ex- 
periments; accordingly I touched the fer pale 
again, and knowing the worſt, grew audacious. 
and touched it often. The numbnoels it now gave 
me I found did not go ſo far as the firſt, and 
withal proved much leſs painful the reaſon pro- 
| bably was, chat the forpede had weakened infelf 
by dealing ſo many-blaws, and the ſame might 
be the caſe with that of M. Lorenaini, which gave 
dim no pain beyond the elbo w that of Red; om che 
con trary, whichſtrucka numbaeſsupo . 
| } = mu 
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| ſerzed with a-paraly 


| | 
62 The HreToRy andMeMorRs sf the 
maſt. have been as vigorous as mine - was'nt 
eee entstellte of dne e 9364 | 
But a learned Enghiſs anatomiſt muſt have met 
with one much abler chan any of them, if we may 
credit what he related beſore the grand dulce d 
—— unleſs we ſuppoſe, that the ſtrength t 
— ny be heightened by any, pan icular 
Fe affirmed, that the 4quch of 


| — 
the tor pedo raiſed a pain in his am which laſted 


days. 1 Berelli - + that his imagination had 
increaſed the evil. But, may we not as welback 


count for it from the ſtata Of his body, for Bo 


ralli himſelf informs us, that the anatomiſto was 
tick tnemar i ig: ant 
The matter of fact being eſtabliſhed, wen pro- 
ceed to enquire into the manner how it is effected 
— There have been 2 different acenusts al- 
ready —— for I make nothing of theithird 


and antient one, which take up with aſcribing a 


torporifick virtue to the animal, not hut thismay 


be to much the ſame as one oi the tw) 
other opinions, which aſcribes the effect of the 
tor pedo tO an infinite number of puſcules, 


which are continually iſſuing from its body, but 
more plentifully on ſome occaſions, than on o 
thers ; this is the commonly received opinion 
which has been adopted by Meſſ. Redi, Perrault 
and Lorenzini, who explain themſelves thus; 
that as the fire ernits a multitude of corpuſcules, fit 
to warm us, ſo the torpedo emits a like number of 
les ſuited to numb, the part chey inſinuate 
into, either by their crowding too thick into the 
ſame: 4 ming . pailages unſuitable to. 
their ob ona bt 2% Fb aerotivino 


The — account; is Borelliis, ho oak ing 


vpe; e r of — as, Imaginary y. 


aſſe S. 


7 — =y 
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To 
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is a ſenſible differenee between the times ack 


= length to learn the preciſe, moment when ir wN 
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aſſerts, that when one touches -che*fiſhy it is Ag 
cated itſelf with ſo violent a tremor, that it oc 
ons ſuch painful humbneſs in the hand, which 


touches it: Mee ſorpedo digitit cumpreſſa tremore 


ades vebements concuritur, ut manum cont ractanti⸗ 


moleſs torpore dolor ice aſiciat. I do not know 


whether the idea raiſed in me by theſe words of 
Boreili be the fame he intended to conveyg but 
thꝛy gave me. a notion, that a ſenſible agitation 
was perceived in the ſor pedo, when about to pro- 
duce its effect, not unlike that undulation found 
in cords ſtretched horizontally, upon pulling them 
out of that poſition, ſrenore adeo vebementi,.con- 
cutitur; and he makes uſe of the ſame expreſſion 
a little lower, Si langaiur piſcis eo ipſo tempore 
quo” concuiitur 3 and the better to hewyethat 


wang he adds, $i tangatur eg. 90 5 | 
cb. l at a TY pf TR AD ge RR gh 
I watched the torpedo: very carrewhy du dil er 

which of the two opinions I was to adhere co but 
with all my attention I could never find, that ĩt 
was im the leaſt agitated itſelf, hen it ſtruck: the 
numbneſs,” and am. apt therefore to imagine, that 
Borelli's fiſn being leſs at its eaſe than mine, might 


on that account give itſelf certain motions to 
which that cele r attribute 


all ts force; le 7. GS ind. * * 
After having well obſerved che-animal, 1 came 


ready to produce the numbneſo, and was able 
foretell it infallibly to thoſe who touched it, ar 
which time Limagiged I: had found out the whole 
myſtery, whereon its virtue depends. The tor- 
pedo, like other flat fiſhes, is not perfectly flat, 
but its back, or rather all the upper part of its 
8 is a little conyex. Now : obſerved, while 
I While 
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. while it did not, or would not; produce at 


= 


which had been flatted, e 


it; ſo ſwift a ſtroke given by : 


2 «7 


neſs in thoſe'who touched it, t J 
natural. convexicy, but that when — 
228 it inſenſibly leſſened the mage 4 
rts, bringing them ſometimes to 4 
eee them inſtead 
of convex concave. Now ary. moment come 
for the numbneſs to take place, the blow 
forth, the arm hereupon was inſt | 
the fingers which thruſt the iſh were 
obliged to Jet Bos 10d all the part of the animal 
3 
but whereas it had been flatted by inſenſible de- 
grees, it turned again ſo ſuddenly, that 
nde kT rent cows from the'one 
ſtate to_the ot quet-ball hardly flies 
quicker than th kb does ts i to its firſt fituarion 3 
at leaſt the one is equally perceivable with the 
other. From this fo ſudden a ſtroke ariſes che 
numbneſs which ſeizes the arm ; accordingly the 
perion who begins to feel ir imagines, that his fins 
gers have been y ſtruck, tho? he did not fee 
the ſtroke given. in all this time, ſo far in 
the /orpedo from being under the violent tremor 


 Borelli mentions, that the ſtnalleſt motion is not 


; it is evident 


ived on the ſurface of its body 


e e de neg trains che flatted party 


are become convex again, but it 1s a moriva'l 
very quick as to eſcape the belt eyes. e 
It is the velocity alone of chis ſtroke that or 
gering that the emiſſion of ea —— 
has no ſhare therein, but ere we proceed 7 
let us conſider the wonderful arcs memo 1 + rn 
or ſprings, which nature has emp eee LAG 
a hard matter, 


would have broke the bodies which touched the 
for- 
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cular to che u upper and lower ſurfaces of the fith, zi 
we may conſider thoſe to ſurfaces as tx Plajns 
nearly Parallel. 2 
Thee ſtructure of each of theſe e ylinders dlerich 

to be known; their external nee conſiſts hes 
white fibres, whoſe direction is the ſame with that 
of the length of the cylinder, but theſe fibres only 
form a hollow tube whoſe ſides are no thicker than 
paper, all the inſide being filled with a ſoft mat: 
8 * of che colour and conſiſtence of pap. 

— py ſubſtance however that fills the ca 

vities of ſo many tubes, makes but one 


which is divided into 25 or 30 ſeveral parts, 


by ſo many little partitions parallel to the baſe of 
the cylinder, and theſe partitions are formed of 
tranſverſe fibres; ſo that the whole cylinder is com- 
poſed as it were of 25 or 30 ſmallercylinders pla- 
ced one upon another, and of theſe ſmaller 


cylinders is a cell filled with the Poppy, ſubſtance 
abovementioned. 


S. Lorenzini, who agrees with us in giving the 


little muſcles a, cylindrical figure, alledges howeper 
that their extremities are not round but figured ir- 
regularly, and that the marks of their regularity 
appear on the skin of the fiſh, : but I have always 


found their extremities circular ; tis true Wea 
\ the torpedo is dried there appear irregular 


impreſſed on its skin, over againſt the two. 1 = 
muſcles compoſed of theſe cylindrical fibres.: bat 
theſe figures are not thoſe of the ends of the cy n- 


ders, but ate impreſſed by the maſhes of two pie- 
ces of net work DDDD fi 


one whereof covers 
the muſcles on the ba ſide and the other on the 


ſide of the belly; maſhes of theſe nets. are ir- 
gured, and being preſſed againſt the 
skin by the cylinders e them, leave im- 
preſſions thereon whi h are . 8 Te 

5 Let 


ij | A 


i BY Lit it be remetnbered now that when the ler pe. 
105 do prepares to ſtrike a numbneſs. it inſenſibly flat- 
b tens, the external ſurface of its body changing it 


from convex to concave, and the whole mechaniſm 
whereon its force depends, will appear, for by this 
ſlow contraction, it ſtrains all its ſpripgs, makes 
all the cylinders ſhorter, and at gh hu. aug- 
ments their baſes, that is, ſtretches the little parti- 
tions which divide the pappy matter, and 1 na 
the large fibres may on this occaſion depart a li 
from their cylindrical figure, to fill up the vacu- 
ities naturally left between them. The contraction 
being carried to a certain pitch all the ſprings bend, 
the longitudinal fibres lengthen, the tranſverſe ones 
or thoſe which form the partitions ſhorten, and each 
partition being pulled by the longitudinal fibres, 
in thus lengthening thruſt their pappy contents 
upwards, which may perhaps be promoted by the 
undulatory motion of the tranſverſe fibres when 
contracting; if now a finger happen to touch the 
torpedo, it receives a ſtroke or rather ſeveral ſuc- 
eeſſiye ſtroaks from each of the cylinders it is ap- 
plied on. For the pappy matter being diſtributed 
among feveral partitions, tis probable the ſtrokes 
are not all given at the ſame time; nay, though 
there were not partitions to ſeparate this matter yet 
the ſtrokes given by it would be in ſome meaſure 
ſucceſſive, ſince all the parts of ſoft bodies do not 
ſtrike at once, ſome-of them not coming in turn 
till others have ceaſed to act. But theſe ſeveral 
partitions ſerve likewiſe to augment the number 
of ſprings, and confequently. the velocity and force 
/ . a ER 
Theſe quick repeated ſtrokes, given by a ſoft 
matter,” ſhakes, the nerves, which hereby change 
or ſuſpend the courſe of the animal ſpirits, or ſome 
equivalent fluid: or if you had rather, theſe. ſtrokez 
* | K 2 produc 
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produce an undulatory motion in the nerves, which 
_ diſagrees with that we are to give them in order 
to move the arm, hence the i ve ate un» 
der of uſing it, and the ſenſation of 8 
Ftom this account it — nit that the 
zarpedais only able to ſtrikenumbneſs when touch» 
ed over the two large muſcles, compoſed of the 
cylindrical fibres abovementioned ; according 
1 have found, and Borelli, Redi, and Lorenzini 
have found the fame, that tis on theſe muſcles the 
greateſt numbneſſes are given, the farther you 
— fram them, | ſtill the leſs danger you are in, 
and about the tail all is ſafe, which the fiſhermen 
are very ſenſible of, for they catch them by it, not 
hut one may find a feeble numbneſs: at ſome diſ- 
tance from thoſe muſcles, but it never reaches as 
far as the elbow, and the whole is compatible 
enough with our account; for the skin of the fiſh 
muſt feel the ſtroke of the muſcles, and receiving 
a ſhake muſt communicate the meta ſuctt 
as touch it. r 11000) 
Thoſe authors who aſcribe the virtue of the 1 
ede to torporifick corpuſcles have been fofced-ne- 
vertheleſs to 3 recourſe to theſe two muſcles, 
to help out their account; for they conſidet them 
as reſervoirs wherein the corpuſcles that are to give 
the numbneſs are lodged. M. Lorenzini, who 
bad obſerved their contraction, pretends that ite 
uſe is to emit theſe little bodies from within the 
muſeles, where they are impriſoned: but this E- 
wiffion of corpuleles, aſſerted by the generality of 
authors is overturned bp! the following —_— 
ments. | 
Iſt. If che hand ot a arm 8 ever ſo little diſtant 
from the torpedo, they feel no numbneſs; as M. Lo- 
renzins himſelf allows. Now to uſe his own com- 


/ en 1k the torporiſick corpuſcles benumb, as 


fiery 
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fiery particles heat, a hand at ſome diſtance ſtom 
the fiſh muſt feel a numbneſi; as a hand at a diſtance: 
from the fire feels warm n. 
2dly, If this — — | 
ifick corpuſcules, ex by the contraction 
Take — — —— 
would happen while the parts of tho fiſi are con- 
tracted, en does not commence till the on- 
traction ceaſes, I have known this contraction cons 
tinue a good while without feeling any effect from 
it, tho my hand was on it all the time. 
zdly. If the | numbneſs were the effect of tur- 
rifick corpuſcles ĩt would come on by degrees a 
the hand heats by degrees, and be at firſt weak, 
and at length become violent in proportion as the 
corpuſcles inſinuated into it. Whereas on the con- 
trary we find the numbneſs ſtrongeſt hen it be- 
gins, as all pains are, which are owing to ſudden 
ſtrokes, and it continues dwindling from the time it 
is firſt felt, being ſo violent at firſt as to force one 
to quit the tou cn. un 281 200 ieh 
l have ſeveral times uſed my utmoſt endeayour 
not to let go my hold; but all is in vain, the hand 
opening of itſelf as ſoon as the numbneſs began, 
tho I ſqueezed the fiſi between two fingers, one 
of them above, and the other underneath it, in 
which caſe it ſeems as if it ſhould have been diſ- 
abled from acting, yet I was not then ſecure. For 
the finger next to that which ſqueezed it moſt had 
but little effect, and the next to that barely touched 
it, and conſequently were expoſed to the ſtroke, 
yet I always found the numbneſs weaker and at- 
tended with leſs pain, when I thus held the animal 
ſtrongly ſqueezef in my fingers, than hen I put 
the tips of my fingers thereon; .. 
It may be added that thoꝰ we have ſtrongly ſpo- 
ken of a numbneſs of the arm, yet it ban produce 
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the like: in other parts of the body, accordingly” 
it benumbs the legs when one walks on it bare 
footed; not that I have experienced ſo much, for 
the weather was too cold, and my tor pelo would 
not act out of water; but the ſhermen unani- 
mouſly affirm end add that the 


— down. #4 19 V8 7 0 YOu” W347 
As to what is eimmenly report f 
ſtrike a numbneſs even when = with . 


long ſtaff, I can neither aſſert nor deny it, yet up- 
on touching a torpedo with a common cane, I fan- 
cied I felt the ſtroke, tho“ very ſlightly; perhaps 
there may be ſome ſtrong enough to make it felt 
at the end of a long ſtaff, — it is ſearce credible; 
which M. Perrault mentions, that they ſhould be- 
numb the hands of the fiſnermen ae only: rn: 
che nets they are taken in. 

The reaſon is obvious why its eden ſhould 
ſcarce, or not at all be felt when one touches it 
with:a ſtick, for the numbneſs ariſes from the ex- 


treme velocity of the ſtroke, now by the laws of 


percuſſion, the velocity wherewitha cane or ſtick 
ſome feet long ſtrikes the hand, is much leſs than 

that where with the torpedo ſtruck the ſtick; and 
conſequently a leſs effect muſt ariſe from it; for 
the ſame reaſon the longer a cane is the leſs it will 
act onthe hand, but a thin body being put between 
the finger and the torpedo, the diminution of the 
velocity is not ſo great but that the numbneſs is 


conſiderable; hence we have a new proof that the 


emiſſton of torporifick corpuſcles contributes no- 
thing to the numbneſs. For the finger when on· 
ly a line diſtant from the fiſ receives no impreſſion 
— if the intermediate ſpace be only filled 
with a fluid ſubſtance as air or water, but if this 
ſpate be poſſeſs d by a ſolid body, the forpedo then 


ane an ünp enen on the fingers now whence 


'1 does 


— 
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does is arif, nales in be ther che folid tea 
communicates the impreſſion it had? received. Te 
would have been worth knowing what the thiek- 
nela of the bady-mayſk be, whoſe interpoſition bea 
tween the torpedo and the finger indemnifies it 
therefrom, but as the animal acts weaker or ſtron- 
— ure, I have rpg ron. 
OR Gen Wh HUN 25511 
This Gene of benumbing would be ofno great 
advantage to the fiſh, if — only uſe it made of ĩt 
was to defend itſelf from the fiſnermen; for it 
rarely happens to eſcape their hands. But Ariſ 
totle, Pliny, and the generality of naturaliſts like2 
wiſe affirm that it ſerves it to catch fiſh withal, all 
we know of the matter is that it teeds\0n'fiſhz 
vhich is frequently found in its ſtomach, and yet 
the tar pedo like moſt flat fiſhes, uſually keeps on the 
ſand or mud, where it may perhaps lie on the ſcout. 
Tis certain its powers would be much to be fear. 
ed by ſuch fiſhes as it could touch; I had no op- 
portunity of making experiments, but am well 
aſſured that the redoubled ſtrokes it is able 
to give might Kill much . 
tle fiſnes. EC 3a fr eto gt ods nnter en 
For want of a fiſh, 1 dn ans of the land anĩ- 
mals neareſt a kin thereto, uu a duck, and put- 
ting the tor pedo and it together in the ſame veſſel 
of ſea water, only covered a top with a linnen cloth 
to prevent the duck, from flying away, in a few 
hours time I found my duck quite dead, it had 
doubt 25 touched the terpeda too often, en coſt | 
it its life. nun gif: | 
If we may belicvs what ja related) helps | 
do.in the biltory of. Abyſſinia; it is no leſs able to 
bring dead fiſhes to life again than to kill living 
ones ; it being there aſſerted, that a dead; fiſh put 
in the ſame veſſel with the {orpedo will ſtir about 
_ again 
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again 3.1 butſit ey be thought top much to hang! 
mentioned ſuch. 


ture, but _—_— delivers him from, his diſeaſe 
that a dead 
abates the 


716 abend laed aste, 


barely a ables another fact rxlated 
— hiſtory of the ſame country. is that Ihe dons 
pedo is uſed to cure fevers The method ef appllin 
tion is as follows, the patient heing tied 

cloſe to a table, they apply the 
all his parts, which puls him indeed to a 


col vor- 


—— n Ai 1% „ 03 in 
1 they eos Bev which reſemble 


outs as to elfecla, but are vtry diſſerent from 
them in — du Hamel in che hiſtor of the 
academy for the year 1677, mentions ad gecies 
ſhaped. like eels, and therefore compared; to' cun- 
gers, M. Niebier, from whom . the account came, 
— it benumbs the arm, when towthed 
with the end of a ſtaff, and that its effects are ſo 
— — — vertigos, which he aſſures u 
found experience. Etro Nn eh 
When the ter pedo is dead, the fiſhermen no long - 
er Kean it, an unt it like other: fiſh, tho it makes 
no very delicious food; not to mention bam litile 
there is of it, fer they throw away the two large 
muſcles, as having litile in them beſade the pappy 
master, -whoſe l un big hut G and ſickly. 
© . 4H . 
; Jenati ron of the' fro to the 
eee e 
ö Ahl . DN Nene 
Fig. 2. repreſents a torpedo ſeen cn the back. 
The dotted line AA AA fhews almoſt the cir- 
cumference of one of the two muſcles, on which 


the extarordinary effet of this fiſh depends. It is 
the ſurface compaet-withis ts ſame line, that 


— 
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uncovered atithe back! n en e dn 
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flattens, when the ſiſh is going to —— On the 


other ſide ther is a mulcle o of equa 
as well as all che qrtier part 6h chi e te re ee 
ve,” IPL * Nees. 


ned here by the 
: es the belly of che gan her oe 


RES 


of the muſcles that numb dane 185 
B is the mouth of the fiſ n 
COC eee eee eee eee 
DDDDHEERE is one of thetwwrizaſtles, which | 
cauſds the numbneſs) as DDD iris eovercd'with 
a net work, at EEEE this net wort is raiſed} "and 
we ſee only the flbres of the muſdle! Fb mufefen 
would appeat inthe ſamemaniery if they were 


FFF the skins which covered the muſtls, 
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raiſee-up; 5 
60 à fleſhy: moſcle, or feln of e n 
HH bundle af veſſels, wacht 
matter, that ſpreads over the up 
ff; d ii nt; nn 30% (1 

beg dee bete v. 
dr rene itt 541%) 3mm}: 

 KKKKK dtverſe brauches of veſſils for rhis viß 
cous matter; the. of which terminate in 
lt exterlrtſurſiee-of rhe akin, we by: ſern at 
A . 1035 . . > {>> v3 IÞ © Bhs ee. ny irt 

Ng. + is a eb ef ch6-thicketibrs,whichocom: 
pole the muſcle, 

MN is - one of theſe fibres. The circular Enes 
parallel to their ends are fruta oß fibres, -which 
EIT por ee ane ſeveral Pa 
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VII 4 compariſon of lhe xn f 
foot with 2 Af the por wa at Pari 
with remar * ober meaſuresy 
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1 I gave the academy i in 11701 + ſome tema 
_ —  - which I had made on the capacity of our pitte,1 
_ according to the ſtandard at the Hotel de Ville 
1385 Paris; and on the weight of the water which k 


contains; and I ſhall no relate ſome obſervations? 
on the fize of the ancient Roman foot compared} 
with ours, ſuch as is now in uſe, that is, wich du 
of the Chatelet at Paris, 'whigh is 4 of the toiſe. 
Meſſ. Picard and Auzout had made ſeveral ret i 
marks on theſe very meaſures; whieh”I have prig- 
ted in the collection of the poſthumous: wpr * 
our academicians. 1 11 1 | 
5 We muſt not be furpr rized if we find ſome d 
ference in — which we make of What 
remains to us of the ancients, to conclude from it 
the ſize of the ancient Roman foot, for it is not 
long fince the architects and maſons at Paris till 
made uſe of a foot, which was greater by about! 
line than that which 1 is at the Chatelet, with regard 
to the toiſe, which ſerves fot s Nan w all 
/meaſures. T) 210 1 
- The reformation of the Wa fact wed 
in 1668, at the ſame time that the toiſe | of - the 
Chatelet was eſtabliſhed, as we ſee it now at the 
entrance and under the great ſtair-caſe ; for the 
ancient toiſe, which is ſtill to be ſeen, is applied 
on the outſide in the court againſt one of the pil- 
A of the building, but this toiſe is quite _ 


December 1 1714, 
+ Vol. I. page 285 of this abridgement. 2 | 
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- thematical inftrument, which had 
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fified at "top, by the pillars bending in that 
place. I have now in my hands a very old ma- 
3 — made by 
one of our moſt able workmen, wi 

care, wherein the foot is marked «ot you Brag 
ved to reſtore the toiſe of the Cþateler, according 
to what N of ir from our old mathe- 
maticians. 

- Aa rt enen — "wa we ill ſoot 
Rome upon 2 marble ſepulchres of a architects, the 
figure of this foot in bafſo reljeve;z the extremities 
of it are a little worn, both by time, and by the 
meaſure, which all the curious have taken of it; 


however, tho they are very coarſely made, one of 


them is ſtill ro inches, 11 lines 4, of our meaſure, 
and the other 10 inches, 11 lines , whence we 
might judge them to have been 11 inches at firſt, 
for 4 of a ine tber of one ſide, or the other, is 

very little for a ſculptor in marble. One of theſe 
feet is very ill divided into its 16 digits, as; 


other is not divided. ier 


However the brazen ſtandard of the ancient 
cong ius of the time of Yeſpafian, which is pre- 
ſerved very entire in the Farnefian palace at Rome, 
gives the meaſure of the ancient foot at that time, 
11 of our inches, and x line, according to the re- 
lation of Villalpandus; . for the congius, which 
among the Romans was the meaſure of the li- 
quors, as our pinie is here, ought to contain $th'of 
their cubical foot; but it is;always-very difficult 
to meaſute the capacity of a veſſel by means of li- 
quors, eſpecially when the veſſel has its aperture 

very large, as that ha.. 

For this reaſon 1 have been defirous to ſee, 


; whether the meaſures of the ancient foot ſilk re- 


/maining, could inform us of the ſize of the an- 
cient * foot; and 1. the Pantheon or W 
2 4 
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| aſcribed to the great 


this gate; becauſe the architect wWas 3 


7⁵ — 


dais one of che moſt. entire and _ 
pieces of all antiquity, have found — 


— * colamn Pha? — 

ite, is 36 feet,” — 95 or 
Jas 1 pr meaſure, — chat 
the ancients intended to make theſe come 40 
their feet s for it is probuble that 2dprippuy who 
decorated this temple, uſed all poſſible carey ws - 
fhall ind that the Roman ſoot was 10 inches, 11 
lines 2, of dur feet: and in redubing in like mand 
ner the diameter of theſe columns at the buaſe, W 


ſhall find that there are 3 Roman feet; of the ſatis 


meaſure; and a little more, but that they are not 
all exactly of the ſume thickneſs, which maybe 
difficulty of working tho 
an granite of — *. are made, becauſe N 
ind hardneſs Mi n ror e roam 
The breadth of the o eng of: the gate of this 
eeempla is 420 inches f our meaſure, and ſup- 
poſing ĩt to be 20 — we ſhall find each 
of them to be 11 inches, and th of a line. We 
can conclude nothing certain from the height! of 


contdrmro the-hright — vrevev;> 7 17 2440 
The —— this temple, meas 
it from outſide to — aß the — muſt 
have been 110 Roman fe * ee 
11 of our inchbs. 547 hi alt 
If we would reft ws taking a mean 
between the meaſures juſt related, we muſt rec 
kon the antient Roman u 11 of 5 | 
ches. Im i c A: 00: NN 
But if we carry this eienmiontion farchet, rp 


ſhall find that the round temple of Barchus' muſt be 


75 Roman ſeet in diameter, ſuppoſing each of 
(Rem 3 11 ebe, and the breadth between the e 
Gol 1 _ terior 


3 
a> 


| teriot face of the wall, and the columnsis-2 5 ftet, 
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which is. of the whole diameter. Mitte Hi to 35 ie 
The temple: of Pawnics, Which is alſo uf 8 eite 
cular figure, has its diameter exactly of to hun 
1 fret, of eee | 
or 3 GALA Yr ati gt: uti 

If we ſuppoſe, that the bradth —— 
. — Vela at Tivoli, wWwas 10 ancient | 
this foot will be 10 3 14 linea, . 
meaſure, and ſuppoſing the columns of this — 
temple to be 2 fret 4, % in diameter; the ancient 
foot will be 14 inches F of a line 
If the columns of che templa af dutavinut ani 


Fauſtina, | were g; ancient ct in diameter, the f 


muſt have been 0 of out inches, and 11 lines: 
* Theſe laft obſervations. concur with-the. firlt-t 
hew that the ancient Ramus foot was 1 inches 
our foot. 1H 10/0 Vaal tt 57 9445 + Dan fond 7 
We know that the ancient Roman foot: wan ta 
the Greet, as 24 to 26 5 fur the Raman, 
was to the Get as 600 to 625 Romdn: frets 
conſequently the Greet foot muſt haue been 23 
inches and of our meaſure, or thereabouts. 
As for the modern meaſures, the Reman palm 
at preſent containg ꝗ inches; 3 ef our foot. but 
che palm among the; ancients; was 3 af the ſoen 
wherefore the foot muſt have been 11 inches, if 
this palm was formed upon the ancient ſoat, as is 


very probable. Tbe cavze of the architecta con- 


tains 20 whetefore it is G feat, 10 inches 
of our meaſure. But the canna of the merchants 
at Rome is only 6 feet, 1 inch + of our meaſurs 
they divide it into 8 palms, which are greater than 
the palm of the archicedts, the ſnth part of 
. Ie Ws 6 aA 


foot. ING n 1s lden LY act 
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for this ſtandard is a thick iron rule, with two 


- ſextjer has no relation to our pinte, ſince the Chet. 
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The mgafures of the aulne made uſe of at Paris 
are different among different trades, for ſome ara 
ſhorter than others by about 4 lines. Lihavg 
found in the hands of one of our mathematical ins, 
ſtrument · makers, a great brazen rule which was - 
ancient, and ſaid by him to be the meaſure of the 
aulne; it was exactly 44 of our inches. But th 
was printed at Paris ſome time ago, a treatiſe af 
commerce, thefauthor, of which is much eſteemed, 
and he relates, that the mercers aulne. is 44 inches 
wanting 4 lines, according, to the ſtandard pres 
ſerved in their bureau, I was deſirous to f 
myſelf what it was, and having meaſured. thi 
auln? very exactly, I found it was 44 inches. 
wanting only + a line. It is eaſy to meaſure it, 


pieces of:iron faſtened % at the ends, 
between which the rule may be applied that w- 
would meaſure : at the back of this rule it is en- 
graven in great capital letters, that this is the 


aulne of the mercers, and wholeſale dealers, 
(groffiers), Bt. 1 


i . _ de oe ys 
We ſee that this aulne comes very near 4 An 
cient Roman feet, as we determined before. We 
might therefore ſuppoſe that when the Romans 
were maſters of theſe countries, they introduced 
their meaſure for the merchants, and made the 


aulne I of their feet, which is a little altered a- 


mong different tradeſmen; for the woallent dra: 


pers make it a little leſs than the. mercers, and the 
linnen-drapers make it four lines Nei 44 in- 
ches, which is the leaſt that is in uſe. 
I I ſhall here add an obſervation, 28 
made on the word demi ſextier, which I beſieve 
came to us from the Romans, as well as the mea · 
ſure of liquids very nearly. For this word demi: 


Pine 
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the eighth part of their” cubical N ald ol 
Ami- 774 4, It Alſo called Sem, 
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fin? Möuld be the a which' is not che Firth 
rd of our mea Bur the 75 of the Ro 
mant Was che fixth | 17 their congi 


almo equal to our demi- extier, which ſhould Gol 
tain 1 10 our cübical inches, the pinte conta 
10 Jet oli ts to' the eomitmion"mbaſure, © 
ett Romans had left us in wei ang the 
Sund neger ſome parts of their principal ect 
fices, after they were perfet, we ſhould. 
breſeßt theJult ſze of their foot, by 'comparin 
thoſe meafures with dur own, Which we can ul | 
do by conjecture; wherefote 1 nay, here e 
the exact imenfions of ſome parts of Gr pribes 
pal buiKings, that We fia 2| have recourſe to them. 
if the 4 e uſe of ſhould 92975 
or be a 1 rr 
IT have n Fe 50 with our wits and fbot 
in the buli che ob ervatory, even with the 
ground, the B oy 11700 the LA der between 
— ofts and above the threſhold; and 1 found it 
8 feet, o inches, 8 lines 3 akin; ike man- 
ih che breadch "of the ſouth door, which opens 
upon the terraſs, 1s 7 feet, rr inches, 8 lines. 
The length of the great hall of the fame build 


ing between the walls, from inſide to infide, is 1 5 


toiſes, 3 feet, © inches: 6 lines; and its breadth 
in like matiner between the walls from inſide to 
inſide; without reckoning. the hollows, and over- 
againft the door which opens to the great ſtait- 
caſe, is 7 toiſes 5 feet, 2 inches. 

At tlie churc k of Pal de Grace, in the Faux- 
bourg Saint Flegiti” the breadth of the great 
door between the paſts at the bottom 715 the 
chreſtidld is 9 feet, g inches, 3 lines. The breadth 
of the body of the Pilaſters of the portal, which 
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and obſerving not to remove one Fr cr. is 
placed, for it we pretend to make de pie 
only with one toiſe or foot tule, mar 1 
extremity ends, veſhall options 
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I. Frag endued with the faculty o del 
H. 87 the den l a mountain. 35 


III. Of the ſea- bare or ſea · cat. 


IVV. Of mation e as; 16 
V. Gemen, 3 arc 


In the MEMOIRS. 


J. Meteorological obſervations during the year 
1714, at the royal obſervatory, by M. de la 
ire. .- 

II. On the pendulums that ſwing ſeconds, by M. 

de la Hire. 


III. On the mines of turquois-ſtones in France, on 


the nature of the matter found there, and on the 
manner in which they are coloured; by M. de 
Reaumur, 


Vol. V. No. 48. M a IV. 
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1 Reflefions on ſeveral obſervations of the eclidſe | 
of Jupiter, and his ſatellites by the moon, made 
at Rome, Marſeilles, « and Nuremberg, by M. 
Caffini. 
vA 9 1 of n obſer tidns of tht 2 
. the ſun, May 3, 1715, ein n 
ties of Europe, by M. Caſſini. 
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Leibnitz, an eye-witnels, we: ſhould 
ventured to have related, - that near 
24 i in Miſuia, there is à dog which ſpeaks; 
It is a peaſant's, dog, of the moſt common figure, 
and a middling ſize. A little boy heard him 
make ſome ſounds, which he thought reſembled 
ſome German words, and upon that he took it in- 
to his head to teach him to ſpeak. The maſter 
who had nothing better to do, did not ſpare ei- 
ther his time o © is pains; and happily the diſci- 
ple had ſuch [diſpoſitions that would have been 
difficult to be found in any other. In ſhort, in 
a few years the dog knew how to pronounce about 
thirty words. Of which number are, The, Coffe, 
Chocolat, Aſſemblie, French words, which have 


Wars ſuch a tiere 48 ** of 
not 


paſſed into the German without alteration. It 


muſt be obſerved that the dog was full three years 
old when he was put to ſchool. He only ſpeaks 
by echo, that is to ſay, after his maſter has pro- 


| nounced a word; and he ſeems to repeat it then by 


force, and againſt his will, tho' they do not uſe. 
M 2 ä him 
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him ill. M. Leibnitz ſaw and heard him an- 
other time. 


CY N 


U. 07 the 2 n * 2 bunten, 
M. Scheuchzer in formed the Sender, that i in 


1714, the weſtern aa gg 
Nad in Valais, elf 0d 


onde, between two and three 1 ne ade 
the heavens being very ſerene. r was es. A co- 
nical figure. It threw do 55 cottages, cruſhed 
15 perſons, and above 100 kine, and many more 
al cattle, and covered with its ruins a full 
ſquare. There was a profound darkneſs 

cauſed by the duſt. The heaps of ſtones amaſſed 


below are above 30 perches high, which are prp- 
bably the 2 perches of 10 feet, Theſe . 
heaps have ſtopped ts waters, which form new 


and very deep lakes. In all this there was not 
any ſigns of bituminous matter, nor ſulphur, nor 

lime, and conſequently no ſubterraneous fire. Pro- 
bably the baſe of this great rock was rotted of ĩt· 
ſelf, and reduced to powder. * 


III. Of tbe fea-hare, or 1 


The ſea-hare or cat is an animal, which, not- 
withſtanding its name, walks very ſlowly, Foe 
has no legs. Ir reſembles the land-flug, 44 has 
horns like that, but flat. M. de Reaumur has ob. 
ferved on the coaſt of Poitou, the manner in which 
the male and female of this ſpecies couple. The 
female has the aperture of the feminine part almoſt 
in the middle of the back. The male mounts, * 
her, and there comes out from beneath his bely a 
3 part turned ſpirally, _ like that of 

akes. 
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IV. 'Of a — lamb. 


M. de Pay, the king's phyſician ar Rochefort 
writ to M. de Lagni, that had ſeen a mon- 


ttrous lamb come at its full time, but which muſt 


die the moment it was horn, becauſe it had only 
one little hole placed between its two ears, by 
which it could receive 2 little air, and that _=_ 
hole had no entrance into the lungs, but on 
to the #/ophagns ;' and this canal was alſo Art 
with air, and blown up. This hole was the 
only throat of che animal, and it was abſolutely 
impoſſible for any nouriſhment to paſs that way. 
The lamb was therefore only nouriſhed from the 


_ navel-ftrigg. It is proved by a great many other 


examples, that the navel-ſtring without a mouth 

is ſufficient. Both the ſtomachs of the lamb were 
full of ſlime, like the white of an egg, and the 
inteſtines full of meconium, If it be true, as ſome 
authors relate, that they have ſeen f2/us's very 
well nouriſhed without placenta, and without 
umbilical veſſels, the mouth and the navel are 
equally paſſages for the nouriſhment of the fætus, 
and they ſupply one the other fo perfectly, that 
it is not perceived that one of the two is wanting; 
but if this fact is not true, the navel is the ny 
paſſage. 

This lamb had the hair of a wolf or dog. Pro- 
bably ſome great fright of the mother had been 
the cauſe” of it, and at the fame time produ- 
ced the other diſorders which rendered this fetus 
monſtrous, 
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V. Of @ contagious diſeaſe] 


There reigned” for ſome time in the villages 
about Tou!, a contagious diſeaſe, by which th 
were carried 4 in two or three days at moſt. 
was ſo violent a purple, that the ſkin” * 
= off from thoſe who eſcaped.  'The infection 
of the carcaſſes was fo great that nobody would 
open them, and ſeveral died/upon carrying them 
to their interment, It was very remarkable in 
this diſeaſe, that thoſe who were ſoon relieved, 
voided worms, after which the purple appeared, 
This account was ſent to the nnn o Ml 
Geoffroy the N brother. 
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ear 
14, af th al obſervat ; 72 1 
.. 


Obſerved ty pany ada ry of water wich kn 
in rain and melted ſnow during the laſt year 
1714, making uſe of the ſame inſtruments, and 
in the: ſame manner as in the preceeding eg 
I found that the brad of water had been du h 
the months of 


44 


Jan. 411 | July; 28 48 
March 11 5 4 Se.. 232 4 
May 156. n * D. 0 425 
June 30 Deg. . 0 1 


The ſum of the height of water of this whole 
year is tnerefore 1 177 lines 3, or 14 inches 9 lines 
*, which is very far from 19 inches, at which we 
have eſtimated the water which falls in each mean 
year. We may therefore ſay that this year has 
been very dry, for the three months of June 
July and Auguſt, have only furniſhed about fix 

* mw 9, 1715, 1 
inchen 


»” 
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inches; and they vety often produce as much as 
all the reſt of the year; but this js commonly by 


; orms, and theſe fort. of rains are of bo ſervice in 


rtilizing the earth, becauſe they run off almoſt 
as foon as they fall; and do not penetrate into 
the earth. I am perſuaded the fogs that are formed 
pours and exhalattons art much more uſeful 
for the ——— of plants than the raits: as 
there have been a great manyverythick fogs during 
this year, the harveſt has been very plentiful, and 
the have been very well ripened) It A alf 
obſerved that in Solve countries, where the greateſt 
part of the grounds are Pretty damp; the dry 
years are more proper for the fruits of che car 
than. the rainy years. ar. 

My thermometer which 16 21 48 pare io tha bs 
tom of the caves. of the, obſervatoxy, where it re- 
mains, in all weathers. at the ſame height, fell at 


the loweſt the. 4th, of: Fabruary to 20% which 


does not mark a great cold, for it pretty. oem falls 
to 14 parts, and preſently after i it — conſiderably. 
There fell but very little ſnow as well at the be- 
gining as at the latter end of the year, This ther. 
mometer roſe to && parts uh roth at ſun-riſe, 
which i the coldeſt time in the day, but at 2" 2 
P. M. the ſame day it toſe to 74 parts, which may 
be looked upom as the meaſure of the greateſt hear 


ol this ſeaſon ; ſo that the greateſt Hear * this year 


has only furpaſied, the mean ſtare, about as much 
as this mean: ſtate has ſurpaſſed ee cold 
which: commonly happens. 

Fhbere aus hermt w lent winds rene cen 
year; but they have not done any miſchief in com. 
pariſon to that which happened. ow the coaſts of 
aglani and Flanders, There have been a few 
Ions and ſome thunder, which:.commonty hap- 


pens 


. ö 


F 
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pens in ſummer, "the river has alſo been very low 
all this ſeaſon. © 

- The winds have been very variable this yer, 
but the north wind has prevailed. 

The barometer which I uſe for my obſervations 
is always placed at the top of the great hall of the 
cbireusey 1 found the quickſilver at the Hgheſt 
at 28 inches 5 lines, December y, at a ealm and fog- 
gy time; and it was at che loweſt at 27 inches 11 
lines the gth and 10th of N 75 This barometer 
has very often- been above 28 inches, and at that 
time it has not tained, which almoſt always hap- 
pens. T have another barometer the quickſilver 
of Which is always 3 lines higher than in this, 
which I uſe for obſervations, tho” it is placed near 
the other. The difference between the greateſt 
and leaſt height of this barometer was 15 1 lines, 
and it is eommonly 18. 

I found the declination of the needle at the end 
of December, to be 11 degtees 30 minutes toward 
the weſt; with the ſame needle of 8 inches long, 
and in the fame place where I commonly obſerve 


wy / 
dvr ene) 
I. On the endulums that ſwing ſeconds ; þ 
| . de la Hife. ig 9 


A fatto clock · maker ſome time ago propoſed 
to me a thought which he had concerning our 
great pendulums which mark ſeconds of time. 

laid that the length of the fourcherte from its 
ſuſpenfion was too ſmall to make the vibrations of 
repos pon equal, and that he found it better to 
it quite to the ball, for by this means the 

the pendulum could govern the motion of 


the fourchette, and at the fame time the motion of 


* July 24, * 
Vor. V. N. 4 N 


I 
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the ſwing wheel, and of the whole clock, and that 
the vibrations of the pendulum would always have. 
the ſame extenſion, ſince the arches of the extre- 
mity of the fourchette long or ſhort might be the 
ſame; and beſides he added, that when the four- 
chette is ſhort, it gives a bend to the ſilk which 
ſuſtains the rod, at the place where it is faſtened, 
which would not happen if the faurebette was very 
long, and that this bend may cauſe ſome irregula- 
rity in the vibrations, | { 
I anſwer in the firſt place to theſe obſervations, 
that if the fourchelte is very long, it muſt have a 
much greater force in the ſwing wheel which car- 
ries the fourchette, than if it is ſhort, to entertain 
the motion of the pendulum, ſince this fourchette 
will then act much farther from the centre of its 
motion, againſt the rod of the pendulum, than 
when it is ſhort, and to give this force to the ſwi 
wheel, a very great weight muſt be put for the 
principle of motion of the whole clock, which will 
alter all the parts of it in a very little time; for it 
is not the pendulum that has a motion of itſelf to 
entertain that of the clock, but the clock muſt en- 
tertain the motion of the pendulum, which at the 
ſame time regulates the motion of the fourchette, 
which can never be equal, and the weight of the 
ball of the pendulum will have much more action 


_ againſt the ſhort fourchette, than againſt the long 


one, ſince the motion of both of them have their 
common ax7s. | $6 604 
For this reaſon the fength of the fourchette has 
been the leaſt that could be, to make the clock 
move with a leſs weight. | TOY 
In the ſecond place, the bend of the ſilk, which 
ſuſtains the rod of the pendulum, is of no conſide- 
ration, for the rod of the pendulum has a free mo- 
tion in the ſlit of the fourcbette, which is mow 
2 one 


2 
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done, therefore this conſideration is of no weight. 
For if we would take away the ſilk which ſuſtains 
the rod of the pendulum, and put a ſpring in its 


place, which ſhould be pinched between the ex- 


tremities of the cyclojd, I do not know whether 
the cycloid could then have the ſame effect upon 
this ſpring as upon the ſilk ; but I know very well 
that the experiment which I formerly made of a 
likeſpring to ſuſtain the rod of the pendulum infor- 
med me that it cauſed in the motion of the clock ve- 
ry great inequalities, which I could aſcribe only 
to the ſpring, which becomes more tiff or flex- 
ible, according to the different conſtitutions of the 
air, which hindred me from being able to regulate 
my clock, which I did as ſoon as I had taken this 
ſpring away, and put a ſilk in the room of it. 
We muſt not pretend however, that this ſilk can 
have its effect at firſt, as we obſerve when we put 
a new one, for it muſt have ſome days to acquire 
all the extenſion of which it is capable, which muſt 
determine the length of the pendulum, and conſe- 
quently the duration of its vibrations, whereon 
the regularity of the clock depends. | | 


III. On the mines of turquois- flones in 
France ; on the nature of 75 matter found 
there, and the manner in which they are 
coloured, by M. de Reaumur*; tranſlated 
by Mr. Chambers. | 


France is not very rich in mines of precious 
ſtones, its ſoil is rather fruitful in productions 
whoſe value has no dependance upon fancy and 
opinion, and yet is not altogether deſtitute of 
thoſe rare ſtones, which by an almoſt unanimous 


Nov. 13, 1715. | | 
| N 2 con- 


| 
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confent, are ſet at ſo high a price, Our failing 
is, that we over-look our own riches, Perſia is 
famous among us for its turguoiſes, and we even 
envy it, tho? the mines of that ſtone are leſs fre- 
quent in Perſia than in our own country; nor are 
the French. turquoiſes much inferior to. thoſe 


brought from the eaſt, but in ſome reſpects more 


worthy the attention of the lovers of natural know - 
ledge.——— This ſhall be ſhewn at large when 
after examining turquoiſes in the general, we come 
to a particular examen of thoſe of our owngrowth, 
The turquois is eſteemed the firſt among opaque 
ſtones z its colour is blue, which in thoſe moſt 
valued, is neither deep nor light, and is above all 
things to be free of any caſt of whiteneſs, that is, 
as the jewellers expreſs it, it muſt not reſemble \ 
ſtarch-blue, but the blue rather of verdigreaſe in 
the lump, yet without any ſenſible caſt of green, 
tho? it may border a little upon the greeniſh. | 
_ 'Tis one of theſofteſt among precious ſtones, 
its hardneſs being ſcaxce equal to that of a cry- 
ſtal, or a tranſparent Aint, but ſome of them are 
much ſofter than others, the hardeſt ceteris pari- 
bus, are the moſt beautiful, and this by reaſon of 
the vivacity of the poliſh, which in all ſtones is 
proportionable to their hardneſs; thoſe whoſe co- 
Jour is fine, and their poliſh or luſtre ſprightly, 


without any threads, ſpecks, or inequalities on 


their ſurface, and which weigh ſeveral carats, are 
highly valued. Roſnel, a jeweller, in his treatiſe 
of precious ſtones, entitled, Mercure Indien, com- 
ing to rate the ſeveral ſtones, put turquoiſes with 
the qualities above-mentioned, on the , footing of 
the moſt perfect emeraulds, that is with diamonds 
themſelves. Indeed there are few ſuch found of 
any conſiderable bulk without failings, which make 
a conſiderable diminution in their value. The 
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ſame Roſnel who rates the perfect ones ſo high, on 
ly values the ſmaller ones Which have any other 
ul ata crown — 5. * nen 

The firſt turquoiſes ſeen in urope probably 
came from Terky, and hence might their name 
ariſe, tho ſome etymologiſts fetch it much fur 
ther, *Tis not eaſy to determine by what name 
it was called among the ancients: the characters 
they give of moſt ſtones are ſuch» as frequently 
make it impoſſible to know them, and the pro- 
cedure of ſeveral of the moderns will make the 
caſe much the ſame with poſterity. How will 
they be puzzled to know what the ſtone: is, ich 
we call rurquais, when they read in the book of 
Burquen, a jeweller by profeſſion, that this ſtone 
is tranſparent, and only derives its opacity from 
the collet it is {et in, for it is certainly opaque if 
any ſtone be ſo. I have broke ſeveral of them 
to get thin pieces, and upon vie wing ſome of them, 
ſcarce half a line thick, againſt the ſun, could ne- 
ver perceive any ſign of tranſparency. - 

Some take this ſtone for that called -by Pliny 
borea, which he ranges among the ſpecies - of ja- 
ſper ; others will have it, T which he pf -4 
Calais, tho? he ſays expreſly, that this laſt one is 
green. Roſnel. relates the manner of drawing 
turquoiſes out of the mines after the hiſtory, or 
rather the fable, given by Pliny, of the manner 
of procuring the Calais of Sienna; he aſſerts, that 
this ſtone is only found on the tops of ſome rocks, 
made unacceſſable by ice, and that they beat them 
down by flinging ftones at them, whence it is that 
ſo few of them are found whole. Theſe rocks 
muſt doubtleſs be placed very favourably, that in 
ſpite of their ice, the Calais or turquoiſes ſhould 
fall where they may be taken up. Several other 


dubious things have alſo been related as to the 


country 


& are cut and applied in collets, ſo as to form a 
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ry wherein the turquoiſes are found; ſome - 
have aſſerted that the fineſt come from India. 
Boetius adds, that Spain produces them as well as 
Germany, and that they are found plentifully in 
Bobemia and Silefia. Tavernier, who was led by 
his commerce to inform himſelf of precious ſtones, 
and who never ſpared his ſteps, affirms, that there 
are only two mines of turquoiſes known in the eaſt, 


and that both of them are in Perſia. One of 


„them, ſays he, called the old rock within three 
« days journey north-weſt of Meched, near a large 
% town called Necabourg; the other which is 
„ called the new rock, is 5 days journey off. 
4 Theſe latter have but a poor water as border- 
& ing too much on white; and therefore but lit- 
<« tle ſet by, and fold almoſt for nothing. But 
* the king of Perſia for ſeveral years paſt has for- 
& bid digging in the old rock for any perſon but 
« himſelf ; the art of enameling on gold being 
« unknown in that country, he reſerves thele 
&* ſtones for the enriching of ſabres; ponyards, 
« and the like, in order whereto the turquoiſes 


« ſort of flowers and other figures, which indeed 
& ſtrike the eye, and are the effect of infinite pa- 
« tience, but without any fancy in deſigning.“ 
Tis probable the old rock is now exhauſted, 
or at leaſt that the ſtones are much rarer than in 
Tavernier's time. In the embaſſy lately ſent by 
the Sopbi of Perſia to Lewis XIV. part of the pre- 


ſents conſiſted in turquoiſes, which yet were all of 


the new rock,as appears by their colours bordering 
on white, like thoſe mentioned by Tavernie: z 
beſides that they do not admit of a full poliſh, 
and their ſize being but ſmall. In effect it 
might not be difficult for us to ſend finer and 


\ larger 
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larger turquoiſes to. Perſa, if we would be at the - 
pains of digging our own mines. 70. 
Jewellers and lapidaries divide turquoiſes, as 

they do all precious ſtones, into oriental and occi- 
dental, and ſometimes into thoſe of the old and 
new rock ; this diviſion has helped to keep our 
ſtones under, for they give the eaſt, or the old 
rock, the credit of all the perfect ones, aſcribing 
only thoſe which are of ſmall value, to the weſt or 
new rock, ſo that if our mines produce fine tur- 
quoiſes, they preſently commence oriental. I gave 
an able lapidary ſeveral turquoiſes to cut, which all 
came out of our own mines, being defircus to know 
what degree of hardneſs they had, what. poliſh 
they would take on the wheel, and what their co- 
lour would be when poliſhed, the lapidary found 
a great difference between them, and in propor- 
tion as he cut them, ſhewed me which were of 
the old, and which were of the new rock. Among 
the former there was one, which tho? very ſmall, 
yielded nothing in hardneſs to any of the ſtones of 
this kind its poliſh of conſequence was very lively, 
and its colour perfectly fine. I repreſented to my 
lapidary, that theſe different pieces all came from 
the ſame mine, the fact he did not conteſt, but 
neither did he change his language, and this be- 
cauſe a fine ſtone, and a ſtone of the old rock, 
are with them ſynonymous terms. Yet the effect 
of this way o ſpeaking is to make it believed, 
that the ſtones of our growth are of no value, and 

and that our mines are not worth working. 
The mines in this kingdom which yield turquoi- 
ſes are in the lower Languedoc, near the city Si- 
more and the country adjacent; as at Baillabatz 
and Laymont, as allo towards Auch, Gimont, and 
Craſtes. Borelli in his antiquities and rarities about 
Caſtres, mentions their being alſo found at 1 * 
uc 
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but M. de Baſville, intendant of Laygnedoe, cculd 


notwithſtanding all his pains meet with any 
thing like them, nor is it eyen known at Vent, 


that ever there had been any. It is alſo forgot at 


Simore, when and by what accident the turquoiſe 
mines there were diſcovered, only it is a F ackdon 
that they have been known upwards of foutſcore 
years; the oldeſt anthor'that ſeemvto mention them 
15 Cay de la Broſſe, in his treatife upon the nature, 
virtue and uſefulneſs of plants, printed in 1628; 
tho? his words are but ſhort and need a commen- 
tary. Mentioning the mineral unicorn, he refers 
us to a marginal note, wherein he adds, “ that 
this unicorn is a ſtone ſhaped like à hotn, which 
deing laid gradually on the fire affords the true 
& turquoiſe, it is called the mineràfunicorn from 
« its reſembling the horn of an animal.“ In an- 
other place he calls the mineral unicorn the morber 
of turquoiſes. Now it being no common property 
of all mineral unicorns to aſſume the colour of tur- 
quoiſes, it is probable the author here ſpeaks of the 
turquoiſes of Simore——Be this as it will, all the 
French authors upon precious ftones, 'T have ſeen, 
ſpeak very negligently of our turquoiſes, and 'omit 
what makes one of the fineſt articles in the natural 
hiſtory of this kingdom, they juſt mention them 
under the name of turquoiſes 'of the new.rock, 
without entering into any detail of the nature of the 
matter whereof they conſiſt, the manner of digging 
this matter out of the mine, and of giving it that 
beautiful colour, which are the three articles we here 


principally propoſe to examine. 

It muſt not however be omitted, that Berquen- 
mentions theſe turquoiſes as procured in the lower 
Languedoc, from a whitiſh rock, which by heat- 
ing in the fire comes to this blue colour, but this 
is all he ſays. Boecone, a Sicilian author, has 

i wrote 
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wrote on them more at and yet ons that 
he leatti'd all he knew of them from à clockraker 
of Hon. This however is not the only inſtance 
wherein we have been inſtructed by torvigners, 
as to what is moſt remarkable — an}. 21011 
Being employed in defetibing che arcs relati 
to precios ſtoneb, I thought it my duty to enqu 
wie IS that kind in this kingdom, 

far from Languedoc, and wünting 
— —— of obſerving the tu turquoiſes in 
their on mines, the Hb, Big non was pleaſed to 
engage M. # imbereauer, intendant of Montauban 
to ſend mme ſuck pieces of the ſtones as I ſhould ned, 
with anſwets to any difieulties or queſtions I might 
propoſe this M. d'Imibertolre aas 1 —— 
exactiels, und thus furniſhed the firſt 
this memeir? 714 Au If | "JL * 7 80 aiad 
2 — wr, ors bi > cndeniie 

e t ttam as being juſt ready—ro 
fall inte oblivion, from whence it was not 
to reſeue chem, it being above 20 years ſince u 
digging had been ia them; the warz, the ſearcity 

of proviſions, wich the little value ſer ot our Gn 
productions, had put a ſtop to the working, R 
complaint which now has no place, his royal high- 
neſs — duke of Orleans ſoon after reading this 
memoir in a publick aflembly, having given or- 
der to M. is Genre, into whoſe department this 
country was fallen, to dig up the mines, and ſend 


pieces "thetcof to the academy; this he performed 
ACC! 


and hence we have drawn new ob- 
ſervations f0 the perfecting of the preſent piece. 
There are ſeveral of theſe mines within the Ju- 


riſdicxion of Simore, and the people of the place 


are ſakisfied that there needs only digging to diſ- 
cover many more. Chance has always a hand in 


the diſcovery of mines, but here it muſt Tikewiſe 
Vet 9. N have 


— — 
— — PITT” * 


ſcen Hut ere we come to the method of c 


It will be thought very extragrdinary that we 


the figures thereof. 
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have 


the method how to uſe. them. The 
matter of theſe mines has nothing extraordinary 
a it whereby to draw attention; that beautiful blue 

W pletles. us in the turquois being here hardly 
Lib e, the prevailing colour is ſometimes, white, 
and ſometimes like that of the Venetian Tripali. 
.Other precious ſtones come qut of their mine with 
the Lane colour that they ſhew: When cut ;; their 
colour is incapable of any addition, but may ſomes 
times be diminiſhed, as the ſaphire for inſtanoe, 
which from a too deep is brought down, to a pale 
colour by fire; and by the like means; a pale ſaphire 
may be intirely ſtripped of colour, and — 
to the water of a diamond z our turquoiſes on the 
contrary are naturally whitiſh. or yellowiſh, not 
unlike the colour of a common building ſtone, but 
being expoſed ſame time to the action of fire, in- 
ſtead of becoming whiter they, take a blue colour, 
Aan effect vhich it was impoſſihle to haye fore 


Jouring this matter, it may be proper dne 
little further into its nature and origin. 


ſhould owe one of our ſpecies of precious lng 
to the great renverſions of the ſurface of the earth, 
and that this * N have been a 
bony, wut an "Ft all thoſe who take the regu- 
lar figure of ſeveral ſtony, matters, is an indication 
of what thoſe matters original] Y Were, I 
thoſe who conſider ſtones in the figure of ſhells,;as 
Jo many petriſied ſhells, and for — 5 Ceſſo- 
petre, &. for the teeth of fiſhes or other animals, 
the retainers, I ſay to this a and generally 
received doctrine, will hard! doubt hut that the 
matter of our turquoiſes is bone petrified, for 
molt of the pieces procured, out of the mines have 
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It is the ſtanding tradition of the country, that 


ſome of them reſemble bones of legs, others thoſe 
of arms, and others teeth. No great dependance 
it is true ought to be placed upon reſemblances of 
figure, Which are rarely examined with ſufficient 


rigour, but there is ſomething in the tooth- like 


pieces, which may be pleadedk fo behalf of all the 
reſt of thoſe Hich were ſent us; ſome have at leaſt 
equal claim to be in teeth, with any gloſoperr' ; 
they have all the Perioſteum or enamel thereof, 


which was kept perfectly, though the boy part 
covered by this enamel, and the root of rl tooth 
which never had Been covered theftby is a meer 


white ſtone; which by the application of fire turns 
blue and becomes a turquoig®; ooo 
The figure of theſe teeth however is not like 
that of the glofoperre ; the former ate flartiſh like 
the molares of an animal, whereas tlie latter are a- 
cute Ike in/iſores.4 They are ſome of them of a 


prodigious fize, 1 have ſeen one almoſt as big as 


the fiſt, but the ſmall ones are much more 


numerous; they often happen to have a very little 
of the turquois matter in them, but are much what 


marcaſites, are in other mines, they are called 
acordingly by that name, and are even looked 
upon as indications of tnetals, there are two ſpecies 
among the little tecth ſome with four principal em- 
inences, diſpoſed at the four corners of a ſquare t; 
poſite to the emi- 
nences, which is that whereby the tooth adhered 
to the ja is not fiſſed up with matter, we find 4 
cavities, which open into the 4 eminences, and 
probably had received the nerves of the tooth. 
The other ſpecies of ſmall teeth have alſo four 
cavities on the fide next the jaw, but they have 
* Plate II. Fig. 1. + Fig: z and 3. Fig. .. 
5 Q 2 | only 


; foun 


| ” Fig 6 and 7. I Big 17 and 18. 
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only two eminences which are of them tri- 
2 * the origin of each is a bann, 
cavity“. 
The exact figure of the large teeth i. is very dit. 
cult te learn, by reaſon. we very rarely meet with 
them entire. M. de Jaſſieu bas given us a draught 
of one of them, formerly in the cabinet of M. de 
Manon. 780 15 ſomewhat different from thoſe 
we have ſcent, and may give us room to imagine 
chat there are different f ſpecies among the large 
teeth, as ell. as among the ſmall ones. I have a 
tooth dug rom a mine by M. de era. a 1 ** 
man of Simore, which is in figure 0 f a cone 
what bent Jike thoſe uſed by gilders; it Joy 
one aperture for the än the nerve. No 
doubt in finę can remain, t the bony Parts 
of certain teeth petrified | 1275 our turquois mines, 
tho? it may be queſtioned what the animals are ta 
which theſe teeth belong. This at preſent ! 2 
not prepared to determine, perhaps it 

0 hereafter, as the fiſhes have at length 1 We 
diſcovered from whence the gloſſo. getræ or ſup- 
ſed ſerpents tongues aroſe, It is likely our teeth 
longed alſo to ſome ſea animals, there being no 
Sil ones known with any thing like them, 
1 is probably from the bones of the fame animal, 
the other turquoiſes 2 ariſe, whole figure is dif- 
7555 from that + teeth. It is affirmed. that pie» 
ces have been found of this kind weighing 100 lb. 
but thele were extraordinary. Two of the laſt that 
were found weigh'd each about 1.5 pound, it is 
difficult to get them out of the earth entire, as be- 
ing very brittle and foftiſh; add that they are ſoak- 
ed with moiſture as ſtones commonly are in'the 
Ne but may be Gidingauſhed i in their bed by 
eir oblopg figure, and the roundneſs of their dir» 


cumference 


17 5 are ule 
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cumſerence; their thickneſs is uſually e gx to 
that of the arm, and their length to that Gf cel 
thigh, From this long and roundiſh figure p ea, Fo 
aroſe their name of 12 5 unicorn; "though gere 
calls them ag be 08 | A 

If their external fi 4 3 not enough to prove 
them to have 12400 70. an examination 
of their, 43 would 40 15 Vatter out of 
queſtion. It ap 75 at firſt ſight different from 
other ſtones, anc ſeems rather to teſemble ivory 
or other bony matter ; its poliſh is between that 
of a 1 and a 72 Lak rte 19 — 


ture“. 


matter, to bind Vid SA together, but there 
are a differences between the iſpoſitions of the 
layers of ſome. pieces of turquois, and thoſe of o- 
ther ſtones; is or upon breaking ſome of thofe 
wherein the layers are moſt 1 nſihle, the ed 
where choſe layers, terminate appears formed 
multitude. of DX} flutings, by reaſon the Se 
tremes of cach layer are round, whereas thoſe of 


the true foliateg ones, as late, talc, Wc. are al- 


ways ſharp... Eac layer of the turquois ſcems as 
if compoſe ed of 14 placed cloſe to cach other, 


8 Fig. 8 and 9. 
and 
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and that to break them is to ſeparate two of theſe 


tubes“. | 33% '? 1 1 1 n 
A further difference ſometimes obſervable, in the 
rata is that their contours are waved or curled, 
whereas thoſe of other ſtones are rectilinear, or at 
leaſt maintain a continued curvity,which muſt needs 
be the caſe in all ſtones formed by the meer appo- 
ſition of parts. I have likewiſe obſerved ſome 
pieces of turquois, where the edges of each layer 
med formed of a multitude of different parts, 
ſeparated from each other by, regular intervals, 
which agrees very well with the arrangement of the 
cells of bones. I have even known ſome where 
% the horizontal layers were all regularly interſected, 
vertical ones, the edges of each being compot'd 
of ſeparate parts about the bigneſs of large points. 
In fine, there are ſome veins of matter worthleſs. 
in themſelves, but whoſe very defect may ſerve 
to diſcover their firſt origin; upon laying them on 
the fire they become full of little holes or apertures 
wh - — which bear a near reſemblance to the little holes 
Wl þ and cells found in bones calcined, or expoſed long 
1 to the air. Thoſe here mentioned are ſuch as 
by have not been filled with a matter capable of re- 
my ſiſting the fire, \ 14498 ien Df » 

_  Roſnel charges all our turquoiſes with being full 
of ſpecks, and filaments, and by this he diſtin- 
guiſhes them from thoſe of Pena. whereas in 
reality this only diſtinguiſhes ſuch of them as are 

i not arrived at the maturity of the reſt, the ſtreaks' 
and filaments being only viſible in thoſe,” the in- 
tervals of whoſe leaves are not ſufficiently filled 
with the ſtony matter, Theſe filaments, when 
viewed by the microſcope, ſhew the thickneſs of 
the layers, and always affect the ſame direction. 
* Fig. 10. | | 
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Stones like thoſe now deſcribed being found 
near the ſurface of the earth, have uſually 

aſt for indications Which determined them to 
dig farther in hopes of arrivin at veins of a like 
matter, only more mature. Thoſe hitherto diſ- 
covered are on little eminences in waſte ſandy 
grounds, but few of them were come at wit 
firſt ri diggieg a deal. They were uſually "obliged 
remove a layer of common earth, 2 or 2 feet 
thick, under which they met with alternate 

of ſand and rock, and they rarely reach the mine, 
till. they had dug upwar rds of 50 feet deep, tho 
the limits of the digging are no more certain here 
than in other kinds f mine.. 

The ſand which firſt preſents elf, after 5857 
ing the external ſoll is like river ſand," both as to 
fins and colour; after this comes Another which 
ſhews there is a vein behind, it is finer than the 
former, and of a browner colour, though ſome- 
times it is found blueiſh; each colour is oK d on 
as a happy ſigu of a mine underneath, whoſe baſe 
is a whitiſhcearth called by the workmen Beaume, 
the pieces are ſurrounded with a cruſt of the fine 
land, and little ſtones intermixed. 

To purſue the mine when found they dig vaults 
under ground, ſuſtained by pillars to prevent fe 
falling in, the greateſt obſtacle they uſually mee 
with is water, which ſometimes difables them La 
purſuing the mine, and ſometimes hinders their 
arriving at it. 

The veins of this, 48 of wr tines, contains 
ſometimes: more and ſometimes leſs matter, ſome 
of them are four or five inches broad, ſome more 
and others leſs, and there is the like diverſity i in the 
richneſs of the matter, that is in its diſpoſition to 
become fine turquois. Not only the matter of differ- 
rent mines, but even of different parts of the ſame 

mine, 
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on carnation; and others upoh brown 


* 


mine, differ much in their colour, ſome f chem 
being of a yellowifh white, others white 


This laſt coloured ſtone is moſt valued —— 
the colour What it will, it is always very different 
from that of the furme turqubis, which is tobe 
given it by fire, but before che / expoſe i thereto, 
K is left in the ae is dyy enough to 
ſtick to the tongue... 75-47 roars 
To malce it take the ine colour they heat de in 
a furnace of à peculiat make #5” IN is much 
longer than broad, being uſualty g feet obe 
and 1 foot 3 inches the other; ies height 

1 foot and 4 or 5; inches t end 
ture of the wliole height atidbreadch' 
nace- f/; and by this ae matter is pu . it is 
heated by a reverberatory fire] the h whereon 
the wood is laid being at the other end at which 
place the floor of the furnace is diſcontinuethen d 
cavity taken from top to bottom is 20 inchos more 


than ebe which holds for about two feet 


of the length of the furnace ; for the reſt; iche 
breadth and covering are the ſame, At bottom 
is a ſquare aperture), about 10 inches every N 


thro” which the fuel is put. The farbe ft 


the roof, or vault, is driven bacle up che p 

here the fnineral is laid, and: te prevent che flame 
from touching it ere it have roſe from the bottom 
of the furnace, there is a ledge fome inches high 
at the end of a floot*®. The ſame furhace nas 
another apertute im che nature f 4 window, about 
8 inches ſquare tr. This is u ſtopped with 
a brick, being only to be opened oH particular 
occaſions, Ir! is an elpe ec HP caution, 'tharqhemi- 


int (3 Dien dn nen 1 
* Fig. BA pg + Big. 19. A. 
Fig. 19. D. ws Fig. 20. II. 
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neral be only heated by degrees. If this be done 
too haſtily, fuch of it 2 is 1 10 part; will 
fall-into ſea les; and even the reſt will break into 
little pieces. The moiſture which ſeparares i the 
layers, requires to be evaporated lowly; nor- will 
all the matter ſuſtain an equal quantity of hear; 
ſome of it taking the blue much eaftet than other. 
To give the ſuitable degtee of Heat to all; they 
place them ity a kind of earthen ſlippets“ about 8 
inches long, and of ſuch breadth. as that 2. of 
them may be placed aſide each other in the fur- 
nace. ThefeNippers may be conſidered as a fort of 
mufflers, like thoſe "whetela. Tefiners place their 
cupels and crucibles, though with an aperture 
much ſmallet. Two of. theſe ſlippers being placed 
at the entrance of the furnace, ate left there half 
an hour ; after which they are advanced a length 
further, - and two others put in the rbom of the 
former 4 and thus they continue advancing them 
every. half hour towards the place of genf hex 
and nes ones in their Om. 
It has been obſerved; m_ all the matter dikes 
not take che colour, equally quick; and hence 
they are-obljged to take ſpecial notice of the Ry 
veral changes which happen in each 1s xg 1 
order hereto they take pieces out with a little ſho- 
velf;, and bringipg them to the mouth of the 
furnaer judge hereby of the condition of the reſt 
in the fame flipper, and accordingly either ad- 
vanee it further, or leave it in its place, as the ey 
Jadge proper. Some of the matter will take its co- 
lour in two hours; or even leſs 3 others require 
four or five hours the moſt obſtinate is ſome- 
times put in at the ſquare aperture, or window, 
that it _ be — the main heat. 2 a 


4 


* Fig. 21. Fav v t. Fig: 23- 
Vor. V. Ne. 48. P fur- 


_ ed coals, 'tho* not ſo cloſe as to touch it. I uſually 
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furnace be neceſſary to the operators, who have a 
t deal of the mina and this mineral of 


ifferent qualities to be coloured at the ſame time; 
thoſe who have only iments to ni_ks? in litrle, 
or would try, for inſtance, whether a iof 
mineral be of turquois or not, may ſhift 
without a furnace. The hearth of a common 
chimney may ſuffice, and a pipe's head has ſome- 
times ſerved me for a crucible, I had nothing to 
do, but put the pieces I would colour therein, 1e. 
move the cinders from the hearth, ſet, my'little 
crucible down, ſurround it on all ſides with light - 


took the pipe out for the firſt time when it 
to turn red, and examined whether any change was 
befallen 1 in thecolour of the matter. 

This I found by experiment was neceſſary to be 


well attended to, for the fire which-gives the blue 


colour, takes it away again if too-1 poſed 
thereto; the blueneſs of the ſtones 2 and 
takes ſhades ſtill higher and higher, till arrived at 
a certaim point, after which it begins to diminiſh. 

and if continued in the fire, grows continual- 
ly paler and paler, till at length it diſappears, and 
either takes an ugly greeniſſi caſt, or a yellowiſh. 
or blackiſh one, nothing like that of the turquois. 
It would be eaſy to know when ;tis time to take a 
ſtone from the fire, if all of them were ſuſeeptible | 
of the ſame degree of blue, ſince nothing would 
be here required but to compare them with a ſtone 
of a fine colour; but the maximum; to uſe a geo- 
metrical term, of the blue of one, is not the maxi- 
num of the blue of another and the beſt we can 
do is to take frequent ſamples out of the fire, 
when they come to à tolerable colour there is no 
great harm in letting ſuch ſtones looſe their co- 
lour, as only take a very weak one. 
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The blue of the Perſian turquoiſes is no more 
proof againſt fire, than that of ours. I have ga- 
thered yy broken pieces of theſe — 
turquoiſes among the lapidaries, and putting them 
in pipe- heads, and wr we" to the fire, found 
their colour uſually dilappear.1 in leſs than a quar- 
ter of An hour. 11 ' tes wanne 

A ſtone does not take colour equally through. 
out all its. parts, not being diſpoſed to attain their 
reſpective calours with equal quickneſs, which is one 
reaſon-why large turquoiſes are ſo very rare, when 
ſo many of them are taken out of the mine. Theſe 
muſt woken on the fire longer than others, that 
they may colour to the centre, which occaſions the 
ling of great numbers ; add, that the heat of 

e fire frequently cleaves them into ſeveral pieces, 
which is another reaſon of their rateneſs. It 
would alſo end the ſplitting even of thoſe 
pieces which had beſt bore the fire, if they were 
expoſed too ſuddenly to the naked air 3 they re- 
quire to be cooled mh much the ſame precauti - 
ons as they did to be heated, tho?. at Simore they 
contented themſelves with caſt ing hot aſhes upon 
the flippers, and covering the turquoiſes there with 
ere they took the ſlipper out of pa fire, and lets. | 
ting them cool under ſuch aſnes. 

The pieces of mineral have ſometimes another. 
defect which does not appear on their qutſide, be- 
ing divided into ſeveral parts by thin interſtices, 
lined with a blackiſh, matter, which uſually forms 
a kind of figures in low relievo, a defect which 
naturaliſts may perhaps talæe for a curioſity, The 
figures — by this black matter came near - 
eſt thoſe little ſtars which give the name to a kind 
of a ſtellate ſtone”; NE; ae e n 


* Fig 13, and 4% wr | * 
P 2 are 


108 The ea 


are ſome what eſs regular and thicker withal.:7 I 
have ſome pieces wherein this black ſubſtagce axe 
Hibits little plants ſcarce a line long, yet withal 
their ramifications very regulatly 9 Lg 
the iſtars are ſtill-ſmaller; aũd very near each orhęr, 
in ſome other ſtones the black matter is much this 
ner, ſo as not to aſſume any regular figure; aud yet 
ſpoils the turquais neverthele . 
Tis very natural to enquire Why Gow) ſhould) 
give the torquois matter a blue colour, « whichias+ 
cordingly we ſhall now proceed to conſider, and 
we do it the more willingiy as we find no occaſts. 
on for recurring to veay obſcure cauſes, nothing 
to require from the inſenſible particles fo frequent) 
ly called upon for ſolving mot: 1 Phenomen. 
24:———In deſcribing the matter of the turqupis,: 
ſuch as it comes from the mine, ve omitted to 
mention a+ multitude of points, lines, and veins, 
where with it appears interſperſed when broken}; 
theſe ſpecks, veins, &c. are of à colour which 
borders on black, but what ſerves to unravel the 
difficulty, this black has a bluiſh caſt, and peg 
much like a deep blue. When laid extr 
thick the bluenets is particularly viſible in t 
places · where the layers are very thin 3 and — 
pnrſuing the ſmall threads eee wa: 
find them all. bluiſh at laſt. 

Now theſe points and veins may all be.conkis' 
dered as ſo many cells filled with a proper 7 2 
for colour ing the turquois, they are in effect 

cells of bones, which in lieu of being poſſeſſed / by 
the ſtony juice, have been filled Gal a,bluiſh 
matter All therefore that remains to give 
| the:ftons —— 4 is to __ 
11 w0019 & to MTU: £10, Na ee | 
11 ** Fig 15,90 16 2 + Fg 11 and. 13. 
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trate it with ſome fluid, which withour deſtroy = 
ing its texturg, may idiſſolve the hluiſn mar 
contained in sthoſe cells, and diffuſe it chro! dh 


A 15+: 211011600] (06: 11203 
And ſuch. diſſolxant is the rg, let it pot-be 
wondered that I uſe the fire as a diſſqlvant ol co. 
eee or oily diquids are 
commonly hat purpoſa, ſinqs the differ 
rent colours . — flame is tinged; ore ſuſſi 
cient ptoof that it diſſolves them. Why may not 
fire be faid to diſſolvs yerdigreals| as well as War 
ter, When we find the flame of wood, er other 
matter painted with vendigreaſe groen, as well 
the water wherein ſuch. matter is ſteeped, t pron 
cure a flame infallibiy gteen? We need => 
tinge a piece of paper / withi,verdiggeale, either 
fluid ox in powder, and ſet ue to it, and M. Ma: 
riotte obſet ves. that up throwing a bundle of 
the. paringg of the edges of hats into the fire, 
there firſt 9 White flarge, and then ac ſeries of 
blue, green, and violet colours; the firſt flame id 
the colour of the ſtuff, the other colours — 
the mixture of e with, ocher drugs uſed in 
the dy ing of hats. 1815 (11 $1916 Old r via 
After the likes manner we ſfuppole,. what 
the fire. which. penetrates the ſtone ſo aa to turn it 
red, diſſplveg or even lomſens the matter lodged. in 
the cells, and; carries it along in the ſovoral tracts 
through: which itſelf paſſes, leaving ſome oſ it in 
every part of the way, by which means what was 
before collected in lite maſſes, is now diſtributed 
through, the whole ſubſtance- of the ſtone. 
Nor need; it he apptrhendedi — mat · 
ter lodged, in tha litt le cells ſnould not ſuffice to 
dye the whole ſtone. Colours admit of a prodigi- 
ous extenſion, -and.it is ſurpriſing after what in- 
aite diviſion they are ſill ſenſible, Mr. Bayle 
gives 


ones; theſe being expoſed to the Fire, I always. 
foond that ſuch as had the moſt coloured points, 
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gives us a calculus hereof in his treatiſe of the ſuh · 
rilty'of efnuvia. A grain of copper, he finds a+. 
pable'of giving a blue colour: ts 28, 534. grains of 
water ; or Which amounts t6 the fame, a rain of 
copper will colour a bulk of Vater 256,80 times 
grearee thun itſel tf. 

Ik is even probable, "that If the quantity of blos 
matter in the mineral were greater, or lodged in 
ter eells, it will give leſs colour to the be 
o have obſerved that a paper covered with ver- 
ee ields a green flame,” but if the layer of 
— be too thick, or if a piece of verde) 
greaſe the bigneſs of a pea be jucloſed in the paper 
the flame will take nothing of its colour, nor would ; 
the flame be tinged, when I'caſt a large piece up! 
on lighted wood, it always was when. 
threw it powdered thereon. The fire which is 
able to diſſdlve and carry off the powder, cannot 
compaſs u large maſs,” as à torch may melt ſilver- 
wire,: —— e eee 


has _ ſaid of the blue matter may be- 
confirmed from ſome further obſervations 1 


took ſeveral pieces of the crude turquois, ſome 


whereof hac ſtore” of ſpecks and veins filled with 
the bluiſi mattter, and others ſcarce any apparent 


tool the fineſt colour, as having an ampler 5 Fin, 
of the dye ; ſome pieces which had ſcarce rce any. vi- 
ſible points, and probably had but few 7 89 | 
ones, ſcares took any blueneſs at all, which is per- 
fectly agreeable with what was wrote us from 8 | 
more, as co the different quality of the ſtones 3 
thoſe noted for the beſt were of a grey colour, 
where the white prevailed leſs than in the reſt. A 
mulitude of points of a deep blue placed near each 
other 


Kort Ackbzniy 1 in 


JU! * 


s 
really are a blue grey, Are an 
and white wool. Nee ane. 

I have not only as chat among ſeveral 
pieces, thoſe which, had moſt veins or points. of a 
deep blue 3 to the fineſt colour. hut that the 
phces near the blue veins or, points too 

T than thoſe further off z the obſervation was 
eaſy to make, noting ſome of the more remarkable 
veins ot points, before. the ſtone, was put in the 
fire. Let ſome pieces of. ſtone I have mat with 
which tho? they had but few viſible. ſpots, came to 
a tolerable colour; but all we can. hence iafer,: is 
that the'dye happened a be diſtributoed in ve - 


ry ſmall particles. Shatner 
The colour of te, Þ and veing commonly: 

remains deeper than that of other parts ofthe ſtone, 

and hence it frequently happens that as the colour: of: 


our turquoiſes is not 9 throughout; there ate 
ſeveral of them ſet wherein the ve ins and points are 
ſtill diſtin viſhabl., by. the diflerence. of ſhades y 
whence it Follows that th e beſt mine is that where 
the colouring matter is diſtinguiſhed in the ſmal·· 
leſt parcels, and neareſt. each — [theſe veins 
however are not bag y defect in the — 
provided their po in bel not altered thereby, and 
they are even HO in turquoiſes of the old rock 
but it ſometimes happens that ſtones whoſe points 
or ve ins are too large, take an ill poliſh, by reaſon 
their ſurface is filled, with ſeveral inequalities anda 
multitude of little cavities, for the cells which had 
been filled by the blue colour are left empty, when 
the ſtone is taken from the fire, and hence their 
cavities are the more PARA! had con- 
tained more matter. 
| Boccone 
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.  Baceone auributes che change of: eologr. In ie 
tarquois wakind of vitriſiration, not conſiderihg 
that a degree of heat much tog feeble to vitrity, the 
matter would give it a blue caſt. To ſa 3 
account he mentiohs ſore ligne ſtones in Ji 
which turu blue in the burning ;, this fact, 
no proof of what he aſſerts, is yet remarkable, as 
ie ſnews that ſeveral common r we ſtain d 
blue, like the mineral turquois. 

The matter which tinges our nde e pi 
bably found in great abundance. in the eountry 
about S:more 4 we have cryſtallizatĩons from thencꝭ 
of a beautiful blue colour, which, were they more 
tranſparent, might faphires ; but 
ſeems nom rather of che nature of. rhe ſtone called 
by Boccane the ſtony and blue concretion of Ti. 
ol. Its figure he compares to that of pieces of 
tartar} which alſo ſuits. with our cryſtal izations, 
and he adds that ſome merchants ſell them for tur- 
quoiſes;ʒ the like of which ſome people pretend to 
do by our cryſtallizations; chough an ediowy of 
will eaſily diſtinguiſh them. 

It muſt be added that the fire not only gives the 
turquois its colour but inereaſes its hargnefs, either 
by filling up ſeveral ſmall ĩnterſtices therein by the 
dye, or by cehaling ſome ſuperfluous 2 
vhich kept the parts aſunder, or by adding ſome 
of its own-fubſtance thereto as we find it do in ſome. 
other caſes. It is at leaſt, certain that the _ erude' 
ſtone is much iendeter than that e the 00- 
lour, rubbing one of them againſt t 1 

bot 


latter will make ſeratches in the SEO, 
cervenone from it. nn ty 427 1 

A paſſage: of C de le Brofſe:quoted at the be- 
ginning of this memoir, led us to make ſomel ex- 
periments upon the mineral unicorn, fuch as com- 


monly is found in the ſhops, That which we-us'd 
| : was 


Rox AL ACApRIY of SCIENCES, 113 


was wuch ſafter th: n the mineral thiquols, and 
withal was whiter, having ſcarce any blue ſpots or 


veins, ae — drm it to anꝝ 
ſenſible blueneis, though it encreaſed its hardneis. 
The coloured matter which fills the cells of che 


turquois, and a ds tinges the whole ſtone, is 
doubtleſs a mineral, but whether it bo a meer mi- 
neral, as Colbet, or the matter whereof an azure as 
zafre 13 made; which gives the fine blue to China 
and Delphi ware, Of "whether ic be a metallic ſub 
ſtance, is a point I am not yet ſatisfied about, tho 
the matter which tinges our turquoiſes. ſeems to 
me different from that which Unges the Pays 
Ones. N nn . 
If our dero inder wee wronght, again, and 
obſervation made of the nature of the ſoil about 
them, it is probable mines-would be diſcovered of 
the mineral which furniſtes this beautiful blue, and 
no doubt but it would pay richly ior the expence 
of the pur ſuit. The mines which yield the azure 
and 2e are very profitable to Germany, and thoſe 
near St. Mary ty (arr reprinted 


come to France. 

At firſt] ſuſpected chat our eie 
riye their colour from copper, a metal very fit. $0 
give blue and green, hich makes di ſſolutions of 
ſilver bluiſh, and probable gives the colour to eme - 
ralds. Some! credible- authors affitm that upon 
rubbing them on a touchſtone they — 
marks, like thoſe of a copper matter, but therex- 
periment never ſuceeded with me either in buſy 
quoiſes or emeralds x 1 24 gain - 

But the dye of a-turquois, I fauud: might be dit. 
charged like that of coral; of all che diſſalvants I 
tried with this yiew "diſtilled vinegar-anſwered the 

beſt; if a piece of turquois de ſtecped herein for 
two or three houts, its corners eee 

Vor. V. N'. 43. 3 and 
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and in two or three days all the outſide of the ove, 
and even almoſt all its inſide will-come to the ſame 
colour. At the ſame time that the vinegar takes 
away the colour, it cauſes ſome ſolution of the 
ſtone, which accordingly we find coloured with a 
kind of white cream, compoſed of particles ſepa. 
rated therefrom. The juice of citron does like- 


wiſe diſſolve this ſtone, but it only weakens their 
colour, and what is found under the kind of cream 


| abovementioned, is blue when the Kone 1 is laid in 


this juice. 

As to aqua fortis and aqua regia, they diffolve 
the ſubſtance of the ſtone very readily, but are not 
ſo fit to extract its dye; they afford us however a 
method of diſtinguiſhing the Perſan turquoiles 
from thoſe of French growth; for agua fortss does 
not act at all upon the former, and hence it follows 
that the two ſtones thoꝰ ſimilar in appearance, are 
of a different nature, but no conſequence hence is 
to be drawn to the diſadvanta of ours, as if th 
were ſofter than the other, for aque fortis whicl 
preys upon iron has no effect on wax. 
regia alſo acts differently on the two ſtones, for it 
diſſolves ours entirely, and reduces thoſe of Perſia 


into a kind of paſte, much whiter than the turquois 


was, tho*: not altogether deſtitute of its blue colour. 
One might almoſt ſuſpect that there is gold in the 
dye of the Per/ian turquois, at leaſt there muſt be 
ſome matter which aqua regia acts on, but acts af- 
ter the ſame manner as npan a maſs or mixture * 
gold and ſilver. 1 111 

But the great failing of all theſe ſtones is, 4 
they will change their colour, without any other 


diſſolvant than time and the air; thus we find their 
blue colour gradually take ſhades which border on 
green untill they become greeniſh, and at length 
| down _ greenz whereas the colours of other 


precious 
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precious ſtones is immutable, When the rurquoiſes 
are turned green they are of no further value; the 
common opinion having not thought-fit to ſet a- 
ny value on them with this green colour. If the 
blue of ours were more durable than that of the 
Per/ian ones, as Berquen affirms, it would be a 
advantage, but this it is not eaſy to be ſatisfied; of 
by experiment, which 'would require a'large ſeries 
of years; and yet thoſe of Perfia ſeem more diſ- 

d to turn green, while the blue of ours turns 
white in diſtilled vinegar, thoſe of Pera become 


n. F CERES 24 Þ © 248 0 
= Diverſe means have been attempted tho' with 
little ſucceſs for reſtoring the faded turquoiſes to 
the blue colour; the beſt is to grind a thin piece of 
the ſtone, and poliſh it anew, for the change of co- 
lour begins in the ſurface as being moſt expoſed to 
the air, and frequently the green penetrates no fur- 
ther; in which caſe by leſſening the bulk of the 
ſtone a little, it recovers its firſt beauty. Moſt of 
the other means mentioned by certain authors are 
more apt to change the green of a turquois into a 
pale blue, than to reſtore it to its former colour. 
Thus after a well known preſcription; putting a 
piece of a Perſſan turquois which was turned in 
agua fortis, the green diſappeared in 24 hours, but 
the blue which ſuceeded it was ſo feeble that the 
ois was no better blue than when green. 

We ſhall not ſet the turquoiſes off by the fictiti- 
ous virtues aſcribed to them, thoꝰ a great many 
fine things might be ſaid on this head from very 
grave authors. It is affirmed that the ſtone draws the 
misfortunes to itſelf, which would otherwiſe fall on 


its maſter. Of this de Boot gives an inſtance which 


he thinks very deciſive, his horſe falling with him 
from a high place into a hollow way, he found his 
turquois broken, a mighty wonder for a ſoft ſtone? 
| Q 2 but 
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but as to himſeif he caught no harm. Normiu, 
declates char he received the fame benefit fromm a 
turquois, and that his adventure was ſo like that of 
de Boot, that he dare not relate it ſor fear of ſuſ- 
Pieion of having ftole it. Some perſons doubtleſs 
will laugh to hear that it does not agree with mar- 
ried people, but breaks on their That 
it ſhows all the changes which befal in the body 
of the perſon that bears it by ſuitable changeof co- 
lour, and that this has kept it from being us d 
among other ſtones in the ladies attire, as only 
ſuiting them to a certain age. The re 
ſuch fables is enough to refute them, and ſome 
r whe us r rar nent n 


An explanation of the fpere in Plate 1. war 
lated 9 * e : 


Fig. 1.54 a le tooth lately. kn fs hy 
mines about Simore, a a a bb is che far covgnnl 
with the enamel. : 

cc c.mark the place where the enamel end, 
and the ſtony and mineral matter begins. 

d d d, ccc is the part which is mineral. | 

e e is the place where the tooth was broken. 

f marks that which is occupied by the mine- 
| | 
„ 2. in the ſame rooth ſeen on the erbat 
ggg ſhew aha which, is s covered wich, eng 
mel. 
hh, i 11 oi ag It was broken, which is ming 
gal; 95 A 
At k. ere are theſe figures which ima aeg 


tations. 


5 worry: * 


Fig. 
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Fig: g. is a little tooth of the fieſt:ſort;1 which 
on the fide ſheun in the figure, e OH 
but enamel. } e Mer ag o ns Tonen 

qq q q are the 4 eminences of this tootb. 

Fig. 4. is the ſame little tooth: reverſed, and 
ſeen on the fide which adhered to the jam; it has 


but little mineral matter... UT 
rrrr mark the 4 holes wherein the nerves 
were inſ erte. anette 


Fig. 5. — — of the firſt forey 
but having the 4&minerices's 88 5 mort pointed. 
Fig. 6. is a tooth of che ſecond _ gs tw o 


different ways. en i «Ho 
et are its two emittences: - QF VS T7 
5 uu the cavities which are at In origin. 
an / Fig. 7. is x on voy I of the 
lay inſertion of the nerve. I 


Fig. 8. is a ber al minern rurquois, wherein 


the the ſirata or laminæ, of which it is compoſed, ap- 
red pear on the upper ſur face 4 their diredtion i is in a 
72 right line. * Mis en ATED 

us, Fig. 9. is'a Piece obere the rata are undu- 
mel hated. 21 4190 FLIER t Dan. 


Fig. 10. is a piece here the Werissaed wks 


18 are croſſed by Vertical ones; and here cheſe frais 
"MN form rounded flutings, sg. 

_ Fig. 1 1. is a piece where the lines ad pots 
ate ſhew the diſpoſition of the black or dark blue 
4 veins and points, which we have called the reſer- 
9 voirs of the tnatter which tinges che turquoiſes. 


Fig. 12. is a ſmall part © of the Ae Piece mag- 
nified. AO 
Fg. 13. is 2 pieces n * y att from 
cach other, between which a blackiſh matter 
formed ſome ſorts of little ſtars. elle 


Fig. 
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Fig. 14. in the piece y ſagnified, to render the 
ſtars more ſenſiblQ. 
Fig. 15. is a piece of ae eden wb 
black matter repreſents a little 
Fig. 16. is this plant ſeen ſe — A VI 
Fig. 17. is the tooth which M, de Julia es uſed 
to be drawn at Lyons. ace 
11 is the tooth. a; e _ 
mm,nn is a piece of the turquois matter, 
which here perhaps is a part of the ax. 
e ee ſeen on the other 
de. | 
pp is the bony part of it. 3 L 
The ſcale ſhews the ſizes of fig. 1 7 and 18. 
Eg. 19. is the furnace for colouring the On 
_ in perſpective. "I 
is the aperture at which the ſtone i is put in. 
B BB ſhews where the table or bottom of th the ur: 
nace begins. | 
. CC is the vault of i it. 875 53 
D the aperture at which the wot b is WE in. | 
E a ſort of window by which they look into 
the furnace; it ſerves alſo to pur in the moſt ſtub- 
born' mineral, 
+ Fig 20, is a ſection of the fame furnace. 


- 


F. its aperture. 3 | 0 
G the table. 0 
HH the place where it wa" i, Sir} 


II a little rim which obliges the kame to riſe. 5 


K the place where the wood is put in. 
Fig. 21. is the ſlipper in which the mineral * 


ut. . 
p Fig. 22, is the fork which ſerves to puſh the 
flippers into the on. and to take them, out 


again. 


Fig. 


for this determination; it was obſerve 


RovyAL ACADEMY" of SCEINCES. 119 
Fig. 23. is a little ſhovel, with which they. take 


little pieces out of the ſlippers, ORs daten 
ther they have Faber: ws: 


IV. Reflettt ons on euere, Herbert 
eclipſe of Jupiter, and bis ſatellites, 
moon, made at Rome, Marſcilles, 4 
remberg, Y M. Caflini®. : 6g C q 
We are dias ſ uc ndy Beh y the at 

fulneſs of the eclipſes of the planets and fixed ſtars 

by the moon for the 5 of the Jongitudes. 

We have ſeveral times related them, to the acade- 

my, and they have ſerved us to "determine the 

difference of the meridians between the different 

places where they haye been obſeryed. 5 
The laſt obſervation. of the eclipſe of I upiter 

by the moon gives us a favourable © portunity 

Þ at Rome 

by M. Bianchini, at Marſeilles by F. 00 and 
F. Feuille, and at Nuremberg, by M. Iurzzlbaur. 
In theſe two laſt cities. they . obſerved, as well 
as at Paris, the emerſion of the ſatellites of Jupi- 
ter from the dark limb of the moon, which was 
perceived with a very great exactneſs, and almoſt 
at the ſame inſtant by. ſeveral ob rvers in the 
ſame place. We have alſo thought 1 It proper. to 
give the method;of calculating the obſervations of 
theſe ſatellites, and of uſing-them to determine the 
difference of the meridians, which will ſerve for a. - 
ſupplement to the general method which has been 
given in the memoirs. of the academy for he 
to determine the longitudes by means of the ec 

ſes of the fixed ſtars and planets by the moon. 


* Dec. 20, 1715. 
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To determine the hour of the immerſion of each 
fatellite, we muſt firft determine the fituation — 
regard to the centre of Jupiter, for ſome hours | 
before and after their conjunction with the moon, 
which may be done by the tables of the ſacellites | 4 
of Fupiter, or by means of the figures which have 
been prepared on purpoſe to ſhew their configura- | | 
tion. Reduce their diſtance from the centre of Ju- 
piter into minutes of a which being added 
to the place of Jupiter, when the fatellite is to the 
E. or ſubſtracted hen it is to the W. will ive 

the true longitude of this ſatellite. | 

With regard to its latitude, we may without] 
any ſenfible error, ſuppoſe i it the ſame wich that of, 

upiter. J 
T7 The longitude and latitude of the ſatellites being 
known, we ſhall have their right aſcenſion and de- 
clination, and having determined the time of their 
true conjunction, we may calculate their eclipſes 
after the manner explained in the memoirs of 
1702, having regard to the motion of each ſatellite 
from the time of its true conjunction to the time 
of its apparent immerſion or emerſion. 7 
Now to determine the difference of the meri- 3 
dians between the different places where the obſer- 
ſervation has been made, we ſhall make uſe of hey | 
parallel of each place drawn in the figure pre- 
pared for the calculation of the eclipſe of Jupiter, | 4 
tor though the declination of theſe ſatellites is not 
exactly the ſame with that of the centre of Jupiter, 
the difference that may be therein being but a few f 
minutes, is too {mall to be regarded. We ſhall 3 
make uſe alſo of the orbit of the moon n | 
in the projection. J 

Take with a pair of. compaſſes the femi-diaed 
meter of the moon, and having placed one of the 


points upon a _—_— as that of Paris, the hour 
points 
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Nov AlL ACADEMY of ScIENCEs. 121 
that the ſatellite appeared to enter into the moon, 
and deſcribe at the interval of the ſemi-diameter 
of the moon an arch of a circle toward the W. 
which will. cut the orbit of the moon at a point 
which will mark the centre of the moon, at the 
moment of the immerſion ; having alſo placed the 
point of the compaſſes on the ſame parallel at the 
hour that the ſatellite appeared to deſcribe 
at the ſame. interval an arch of a circle towards 
the E. which will mark the centre of the moon at 
the moment of the emerſion. Divide this orbit 
into hoursand minutes equal to thoſe made uſe of 
for the calculation of the eclipſe of Jupiter, mark- 
ing at the points of the occidental interſection the 
hour of the immerſion of the ſatellite, and at the 
point of its orjental interſection the hour of its 
emerſion. 

Afterwards upon the place where the correſ- 
ponding obſervation was made, ſet one point of 
the com at the hour when the immerſion or 
emerſion was obſerved, and deſcribe at the inter- 
val of the ſemi- diameter of the moon an arch of a 
circle which will cut ics orbit. The difference be- 
tween the hour marked by this interſection, and 
the hour of the obſervation is the difference be- 
between the meridian of Paris, and that of the 
place where the obſervation was made. 


_ At Marſeilles, July 25, 1715, by F. Laval. 


2 19 38 emerſion of · the third ſatellite of Jupi- 
ter from the dark limb of the moon. 


2 24 9 emerſion of the ſecond ſatellite. 
2 25 53 emerſion of the firſt, which is the 
| neareſt. 


2 25 56 emerſion of Jupiter fromthe dark limb 
of the moon. 
Vor. V. Ne. 49. R Having 


ä ů˙.—ͤ — N rao po gt? oO oID 3 ” 


hours, which is | 
__ Repreſents the difference of the meridians, by 


122 The HsToay and Mentorns of the 
Having firſt divided the orbit of 


the moon; ſo that the hour of the e- 10 
merſion of the third ſatellite at A HY " 


Parts which happened at 2 10 22 
Was diſtant from the fame Hour 1 85 
marked on the parallel of Paris, tlie 95 : 


interval of the lemi-diameter of. the 
moon, we placeda point of the com- : He 
paſſes upon the parallel of Marſeills, 
at the hour of the emerſion of the 91 1 
third ſatellite, which happened at 2 19 38 
And we deſcribed with theſe com- 
paſſes, at the interval of the ſemi- 
diameter of the moon, an arch of a 
circle which cuts its orbit a. 2 6 50 
The difference between ” theſe e 


18 


o 12 


which Marſeilles is motę to the eaſt than Paris, 
becauſe the hour of the obſervation at Marſeilles 


is greater than that which is marked upon the or: 


— 1 
Having divided in like manner the op- 0 
bit of the moon for the obſervations of the * 
other ſatellites of Jupiter, we found by © 
the emerſion of the ſecond, the difference 
of the meridians to be—x 12 
By the emerſion of the firſt; * ace 
By the emerſion of Jupiter. 12 
Taking a mean between theſe different 
determinations, we ſhall ave the diffe- 
retice of *tFE&' tneridrans between Paris and 


Marſeilles, — "all 010 12 25 


Or AVIITVY 10! 6 Dec 30 6 15 

Which is not far from 49 of degree) as it 
is marked in the Connoiſſance des Temps. 

| K | 


At 


0 110 


RoxanAgadewy.of SCIENCRS.' ag 
| mAb. Hide elf, afr ih fn gotut k. 
; hs | At Nuremberg. July 1255/1 421 5400+ ** 
Nr \ 1185 * 
2 9 38 the to oral tear Gon of Filz ibta the the 
moon, Hint ahh 07 
2 52, 55 emerlion o 9 third. 2435 hag: 
I 58 20 emer ſion. &1} Ay 70 . 10 | 
3 © o emerſ ſion of Jupiler. 9 
Having in like: A ine ih 7-00 "Ef 
bit of the Moon. acoo FO to t Hil Fo. a1. 3s 
we fo 


rent obſcrvatior und by RS il : 
merſion of Jupiler the e oft 1 Y 225 
meridians dae! Paris, and d ee 15 ys 90 
to be inn! | 
We determined ea at by. the a : Son 5 1 — 
the third ſatellite the Sereno: of me 
et, between Paris and N e en 


2 57 ü Ms inst 35149 


By.the emerſi d > 60 
0 f that 1 gl i Stnr 3646 


9 
Taking a mean between thy theſe Hie „ 4 


determinations, we ſhall haye the 15 I "ni 


rence of the meridians between Fertan 2203 
Nuremberg , 


eic 7% i oft 
\ By which e Ke ca 


&=4 di iFerence is greater by {A003 1 of bs 1 
a that which is Tx,down, in in the OL 50 bog 
mps. 


2 


9 


ian % nothaemms 905 ye 
At Rome, July 25 1755. 3 
1 57 16 beginning of the dare Hot 


into the moon. rend 
1 58. 26 total immerſion of Jupiter. 


112-56, 26. beginnings of the erperſign,of Inu, 
V' dN R wy Tok 8 F w_—_ 
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ſion ebe be theme res, the * 
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224 The Hrsrorv!andadizoes:of the 


By the obſervation of the total immer- 


Mendig between Paris and Rome 40 11 
janing of che emerſion 40 31 
Ot which the cnean 40 21 


is | ſeconds of our than ; | 
1 by, n the ech des 7 *. 151 
* * Q 8e 81 JETS © A 1 
4a jon of \the obſerugtions, of 
"2 . eclipſe 1 « ſun, May = nM I 
ſeveral cities of 2 wht 9 Caſhni#;c 


Fe 


5 
be ion of the theory fa and 
moon is not the only d e — can 10 drawn 
from the sede f he eelnpſes of the Tun. 
They ſerve alſo very uſefully to determine the 
jongitudes of the ſeveral "erties Where they have 
been obſerved, by comparing them with tkt 
pure prepared for Pęris aſter the manner that 
— on different oceaſions. 
As the laſt eclipſe of the fut was to be total in 
ſeveral places,” and very conſiderable for its 
nitude through almoſt all Europe, it hab exei 
the curiofiry of ſeveral learned men, whoſe: obſer- 
vations ha ve been communicated to us. We thall 
here relate the abſtract of 2 wt, hour of 
the phafes according to the figure prepared for 
Faris, to knom the difference of the meridians! 
TY Aids AIOHBY ISO 10 95s! E 2117 To none 
137 ber. 351775 fit 92921] Io may 1s En 


Nenn. 


28. 


3 tn.) 
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uL„½j nn ! ß 7«—˙» K ²—: 8 


WW 
d * 


Nov ACD Sufi bebl. abs 


212m 18307 205 1c, cortevrido al: val 


40 e ee dnn. = 
' 18 N bas ry wr th 


(1011730 42 


N. inning 1 Wo Aue 
=] 5 N 35 m 
203, 2. | 

* Tt; 14 407; 51 Fry he 
Taking. 4 * 3 dete, diser 
which agree together within ſome ſeconds; we 
ſhall have the difference of the meridians between 
Paris and London to bo 9 23 of an heut, or 38 
20 49% by which Londam is more te the weſt 
than Paris, 3 — hour | _ the fi 
gure is greater. We have in our -Z#ig/iÞ journey 
determined the diffetence of the — 
the « at. Paris and that in;Engiard, to 
be 9 10% and between Paris and the weſtern ex · 
tremity of London to be: g 40. The. difference 
of the meridians 2 : juſt found to be 
9 230 by the eclipſe oſ the ſun is the mean; he- 
tween | theſe two obſervations, a the fi 
tuation of the place of obſervation, which was 


made at Greſham college in the 'caſterii MES 
n 


At Montreuil, by M. de Vilmareſt. 
"attire A Py nt. At Fats 5e che dane fer 


roi At Ane ridians between 

— -; fads dd rs roy | 0 
= LK Is * / of 
x digit at 8 15 4 8 | 19 50 0 3 50 
$:digits at. 8 43 40 8 46 20% 0 


The magnitude of the pn was obſervec id 
Se e eee 


| Dil: af che ve 
. „ 
ol n At Montreiul, r ans between 
N þ 21 43S! *>'; i | 1822 9 * . Fe. 
1ST] n / "# M 1 3:79 „ * 7 A5 7 


age 1 29 58 40% 0 1 35 on 2 ++ $5) 
digits at 10 10 4010 13 510 2 235 
3 a mean between theſe differences, we 
ſhall have the difference of the meridians between 
Paris and Montreuil a 55 of an hour, or 0? 44 
18% by which Moni reui! is more weſterly than 
Paris; which agrees 2 hf CDs mag, the beſt 
— N 1.Þ 4 | 
2 nt 4 4&4 OL 5 2 80 und 
At Montpellier by. Mi. de Plantade, 2nd Clapies, 
3 oped 545447 1-% A etre 
* = * l onthe, ee dune fron 
SHIRT SN A, j' * Ne,“ , % 
1 1 digit at 8 17 40 8 10 40% 7 2100! 
2 digits at SPS — 8 13 55% 6 6 
The end xs een 
ay at 10 28. 37419, 23 30 6 * 23 
Taking a mean between theſe Anrede we 
have the difference of the meridians between Parts 
and Montpellier 6' 24”, or 19 36, by which 
Paris is more to the weſt. _ F +5 5117 10 DAM 
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' a $1.41% 2 . HE * N We; 7 
- At Marſcilles H. Gawd, ans F. Feuillet. 7 
at : At Pari by the | Dif. er ied 
4. 8 5 03 Me gi n, . 
Beginning? , 3 18 36 $ 5 40 6 + 58 
End at 10 43 24/10 23: 351 0 11 49 
The magnitude of the eclipſe was obſerved to be 
9 digits, 40 minutes. 
r 2 mean between theſe two duet 
tions, We have the difference of the * 
tween Paris and NN 0 1200 235 


35 5 45% . | 5 


1919 Hit 51900” ae nner E Rar! Ber: 


At Recicourt, year Verdun by the - Abbe. 
ples Wh 155340 Teinturier. Fe bs % 


[0 Parts by the Diff. of the me- 
fare: le 


; Ar Recicourt, - 


i bpas 


Begining at 8 26 Ar 8 14 30 O 11 42 


End at 0 10 42 57 [1&3 25 O 10 332 
and 1 according to theſe obſervations, is 
0 11137“, or 2954 15 1 which Keckcomts. is 
more to the eaſt.v1 6 24 1 313 


pun; 


At Lindy near the [ate if Co 
Pane 


220191; 


: » t 
. . 3 ö 9 


End of che e- 
clipſe at 


ſhall have the difference of the meridians betwern 


* 
9 "Sue 
1 E 2 


5128 „HT bee, 


— — re ity . For 


OR 30. i A 26. + s 
d. 7 * rene en nee 

9 [© 4 { *> {6 
9 44 2. 10% | At Tranſit, de For by th 


VI T2) 115490 2648, W £295 _ 8 1381111260 
Beginning at 8 "50 © 1489194 8 
End at 11 100 10 40. 5109 55 
| The magnitude of the eclipſe was ohſer ue to 
de 10 digits, 34 minutes. 1673) ns An 304 2900 
Taking a mean. between theſe differences ux 


Paris and Frankfort om 30 org 

Which (emule is morereakerly = EE 
ry NOT! 25 BUG '$ Th Wanken 95 Stu Ty. 9114 ITY. 
1 HQ aul 


1 h 


46 10 


Hd, 21 10 5 30] 9 34 30 0 31 p 
The magnitude of the eclipſe-was bete 


be 119 30% 
According to theſe obſervatidns, the differdnce 


of the meridians between'Paris and Hambugyb is 


od 30 55", or 79 Beets mts 
more ea ey chan Paris oc 51 0% ννν] 
2 OY Bos Le MISWISO” enen 305 to of 
NAI CA ACA 41807730; Vt 38 3 | £8; WL * 1 US O 
SIA ne i» yi ea! 


BEI 0 7 10 WT 


Sb 7 * | 2 * 


A REFS An Nx f- SSE n bk 129 | 


ha AER 
Geber 


Paris and Kal. 
CY RR 


3 wy . e 
* EN. 30 en 
* 51 0130 8 +] 0 75 20 
. was obſerxed to 
be 11 digits, 20 minutes. 3 * SuHτεuů,⏑eãaA 
The difference of the meridlaus between Paris 
and K il. which refulls fam Ae 20, af the gahpfe, 


does not agree with that gf the. beg 
gives mn 10 conjeAure,, tha dh Je, eros 


Ar 
is ſomuch the maze manifeſt, becauſe at Hawbu 
which is not one. wor g ſten — 


Keil, the beginning appeared 17 minutes ſooner, 


— of eld nöd ta 
be exactly 11 digit. vd . aA oe 0 

According to theſe obſervations, ;the difference 
of the meridians between Paris and berlin, is 
o 45' 28% or 11 22, by which Berlin is more 


eaſterly than Paris. 
Vol. V. No. 49, 8 At 
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by 
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Beginning at 9 40 0 
at joe | 0 2 40 


k by ½ Hecker, 


At we by the 
figure, 


> $4.4 30 


10 56 501 


5 J thy 


1 of the eclipſe could not be ob | 


ſerved becauſe of the clouds. 


no 101010 1 


According to theſe — the difference 


of the meridians between Paris and Dantajck, 
16 25ʃ, by which Dani zit is 
more eaſterly — — Paris, which agrees e 
with the difference of the meridians be- 
tween theſe 2 cities, which we have arg of 


is 10 3/40 or 


mined 8 ations. #65324 OD 

4 188 27 885 

SS al kT ae. wi 2 
r 

Beginning at 9 90 0 0 34 30] 1 15 30 

Aen., 11 42 Oo 10 27 ot 15 30 


According to theſe obſervations, the difference, 


of the meridians between Paris and Var 715 
1 15 18, or 189-48' 45), 


by F "off 5 1 
more * wellerly than Warſaw. Wen 


78 125 
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9 2 fl. 5 4 30% 4% 

8 * 982 4 r 
merſion at 7 x0 6 ö 85 iD 35 
Beginning of ** 9} ' | TT 
the 7 4: 3/26] 7 177 4 
End the e- gd 0702 
clipſeat Fur, 95 TAR 9252 56" 85 


"Thc iti of the meridians which feſults 
ſe different” P58 does not agree toge- 
ther, b. n gives k t to conj jectüre; that fore 
miſtakes Nipped into "the detetiinarion' of dle 
time. _ 90 1 

The ſun was entirely eclipſed at Upſal during 
the ſpace of 4 9, fo that the eclipſe was more 


central there than at-London, when the duration of 


the total darkneſs was Mae L 


| 4: Bologna by l. Manfredi;;” IQ 
Ele At Paris by the Deckers 
15Rit H Aber. 01» 1 B82 ©, Fer. and Balg. 
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I. Meteorological obſervations made at the royal ob- 


2 during the year 1715, by M. de la 
Ire, 

II. Gf the conſtrultion F the compaſſes uſed to ob- 
ſerve the declination of the magnetical needle, by 
M. de la Hire. 

III. A method of ſhooting bombs to advantage, by 
M. de Reſſons. 

IV. On the longitude of the ſtraigbis of Magellan, 

M. Deliſle. | 

V. Obſervations on a northern light by M. Ma- 

raldi. 

VI. Obſervations on the matter which colours the 
falſe pearls, and on ſome other animal ſubſtances 
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Formation and grow!h of ſhells, by M. M. de Rea- 

mur. 

VIII. A memoir for the ' ronfruZion of 4 pu 
wobich ſupplies the water continually into the: re. 
Jervoir, by M. de la Hire, tbe younger brother. 
IX. A deſcription of. an addition to ve made to 

a — to hinder — ran 3 wy g inlio a 


& 
dn A 


2 5 
£ 0 ” 2 
£1 I'll ff T1 1 0 17 4 1 
1 133 4 .# 
4 ; 
7 144. : . * 220021 1 220 


* N 8 e. * . . [ 
_ 45 % 1,94 8 its T. 1 36 CE 2 * TS +> 4 Int pw 4— 
BS. - * * , 
** . . , . ern 5 5 * 
x [ | C 5 2 ” 3 * 4 o* £ 4 J mon 1 1 & . 25 N. i it 4 7 
1 © IT. * > . . 1 , . g 1 4 0 8 * N 1 N ; * 
eee Co 5.4 4b: 195 * 9 4 Ty af 4 # $66. 49. of 197 wy 
= 7 — 


0 l , 4 * 4 
| _ , 4 4 y 42a (ay £1 . 1 * 
D. | mit N. 12 SVEN uon DIMHOQ: Aid 


1 
. / C3* % *© ©07 „. eee © — 4 ' P 1 | 
« x } | F of # f Su - 4 - K f > : * H 1 « L 5 £ 4 * £ p " 7 7 - 7 L \ A 12 
* 8 1 Ta * 2 * 4 8 48 * 5 — *{ TY, £2 bb 
% . -» : * ; 7 164. P 6 ff i a G "IF SS 1 4 1 14 co #S * — 1 3? 107; 
* 4 4 . ” i » | 
_ FF = 7 "FT > * 1 * 1289 * - a U * 
Nein VOID . Vals „üs oO irie 
= by — = Gs. 4 - * 
1 35 { «>> ts £1 Fs In. 3* * 7 1 . 7 ! 
tor 2 07 {If 7118 NI 9 . > ' "> of 15,7 3 e 41 2 1 J PIC? Ta F% 


noblen 4d ry {is eso unt H9lfs: 2 
4 2w31t Hoi, wn i bait ei af Ie 
* gd Mint Tie foot S e Sig N 
3% vgertg t Dns: riot 15011913 

2 88 70 (dne ite geen 217 j* 
Gab ag 29419 tem We 210 
25007 to howz 1owfttth 1 NützRmiot ads 

M nns 10 ff 4203 awab T 25) A 2H 4 

911 1 303 itt 102 Sf: 1 p37 tel 10 23141 M08 ICT? YI 

SIT 7 1 me TE9 £1.37 TRA orie 21G TO 21140 

' b 8 3 q . 228 5 
HC Ai {1 i nn | SW 01 IQ _- 
516 tot r 3194 tofht heir mort denen 25008 


4 . * 
i 


„ 


Gn 238 


5 OOO S BEOGT WY „ sten l 
1% 2400" 308'7 5 Soma: 401" ava Loy db 
| AB RID-G-MENiT 
be kt of ati een ed ant To moral LY 
. A 96M va r eee hat eee 
| ; F386 £4. TORT 
7, PHILOSOPHICAL DISCOvVERIES.iand On- 
to. -SBRVATIONS-\M the His ron Y of the 
bx "ROYAL ACADEMY .":of'- SCIENCES": at 
to Puxis, for the year 15 16... 
4 aer irg euern unc ed ene 
| 14 1 8 Y 3 5 NO x Cen FO P 10 2 
. 0# the olg of Poles; tram tated by N.. 
M, | Chambers. 1.5 


I is a point fully proved, that all ſtones with- 

I out exception were originally fluid, or at leaſt 
ſoft like paſte, and ſince dried and hardened; 

this any perſon might be convinced of by ſeein 
one ſtone wherein ſome foreign body is incloſed. 5 
which could not have entered the ſame if it had 
always retained the ſame conſiſtence; for ſuch one * 
ſtone will conclude for all the reſt, but we have 


multitudes of them, and every day diſcovers more 


* and more; beſides that there are numbers of thoſe 
05 called figured ſtones, all caſt or moulded very ex- 
Ps actly in different kinds of ſhells, which ſhews that 
N the paſte they were formed off muſt have been ex- 
911 tremely ſoft and pliable. | e a 

* This well known principle M. Geoffroy endea- 
10. vours to carry further, and gives us the detail of 


the formation of different kinds of ſtones, * 

He firſt lays it down that meer earth without 
any mixture of ſalts or ſulphurs is the only neceſſary 
baſis of this formation, that this earth may indeed 
be intermixed with ſalts and ſulphurs, but that it 
does not need them, and that there are ſome ſtones 


136 The HIiSsrOR V and MENO TRS of the 

which contain none, as the common ſtones ſound 
in quarries, or the ſpecies af "white trag 
flints 3 there ars me flints which w 
gainſt each other yield a ſenſible ſmell of ful 
and conſequently contain a fulphurous a a 
vitriolic acid; others are coloured, and therefore 
contain metalline parts which is che general cnuſe 
of the colours of precious tones 3 hut al mus ig 
only aceidental, as may Mat ſaphires 
and all our emeraulds of 4wwergne looſe their cb- 
jour by a very moderate heat, without any toſs 
either of their hardneſs or- aunpen ter, and chu 


turn meer cryſtals. ** 
˖ e 


The moſt fimple h 
moſt perfect of all ſtones according-to M. Gaefiogy 

is cryſtal of the rock. At firſt ſight one would 
hardly take it to be earth, which yet it muſt he, 
for we are certain it is not co water as the 
antients ĩmagined M. "Geoffrey ſuppoſes 
two kinds of primitive particles i in earth, ſome ox: 
tremely thin and fender in manner of lameiſæ, 
and others of all the ſorts of irregular figures; 
when the particles of the former kind happen hy 
any means to be found in ſufficient quantity to- 
gether, the regularity and equality of 3 
makes them range themſelves equably —— regu- 
larly, and thus form a homogeneous compound, 
which is withal very hard on account of the im- 
mediate contact of the parts, and rreaſparcatby 
reaſon of their regular a which leaves 
th elight a free paſſage every way, and this is cryſtalʒ 
as to the earthy particles of the ſecond k ind it is 
evident any compoſitions ariſing therefrom 0 
be leſs hard. and withal opaqu. 

Cry ſtals then are farmed anly of bad the 
, firſt Lind, anch all other ſtones of, particles of both 
the kinds intermixed; thoſe of the former _ 

2 an 
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and bind thoſe of iche: latter, without which-they 
would be little other than ſand or duſt, and conſe- 
quently their conſiſtenen and hardneſs ariſes here- 
from, hut this will med ſome: —— 

Water is a vehigle proper for conveying the 
3 -firtkind, as we find by 
certain petrifying ſprings which-:line- the. canals 
they run through with ſtone, or even incruſtate 


any hard bodies left therein for a continuance of 


time. Water ſpeaki not diſſolve 


theſe earthy particles, but only keeps them in fas 


ſion, as it does likewiſe by thoſe numerous zuices 
where with plants are fed In of this 
analogy; M. Geoffroy:calls- — — the 
firſt kind, cryſtalline or ſtony juice. FR 
This juice is heavier and more Ke than cr, 
and does not evaporate with it, which is the ori- 
gin of the formation aſ cryſtal; as it is of the ſat 
line cryſtallizations ib chymiſtry. Thoſe cryſtalli- 
zations only ariſe, with their ſeveral regular figures, 
when à water impregnated with ſalts has evapo- 
rated flowly, and been afterwards expoſed in a 
moiſt place, the evaporation is neceflary, that the 
water by its too great quantity may no longer 
keep the ſalts tos fur aſunder; the ſlowneſs of this 
evaporation is alſo neceſſary, that the ſalts may ap- 
proach one another gently, and have time to ar- 
range themſelves in ſuch manner as is:moſt ſuitable 
to their figures, without which they would be con- 
fuſedly huddled one on another; and a cool place 
by ſlowly diminiſhing the natural and inteſtine 
— the fluic o contributes at once to both 
thoſe effects be application of this tp rock 
cryſtal is eaſy, we han only to conceivgh water, 
impregnared copiouſiy with the c ine jnice, 
inſinuating through the clefts of a roc and en 
Vor. V. Nenze on: T Tin wiai bu of 
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We are — the cryftällibe juice, Ut | 
equally diffuled about the earch, hene it is "that 
rock cryſtal does not ariſe ift all places, not to 
mention the other circumſtances which do not of” 
ten meet together. g 

If water impregnated with this ene! due 
happen to rate a of cotnmon ta 
wich. i is — e e it will bind apa 
particies thereof by means of this} Juice, and after- 
wards as it evaporates, the compound will gr 
ſtill harder, and at length become ſtone. 


vill more reſe mble cryſtal, that is, be more 1 


and leſs opaque, as the quantity of cryftalline jul 
is greater, and at the ſame time will be of a 
grain as the maſſes of earth were ſinaller and tore 
homogeneous; of this kind are marbles, for 
wheteof as well as ſome alablaſters have * 
threads ſo tranſparent that they feem little Wanting 
of cryſtal itſelf. The ſtones oppoſite to theſe, : an 
at the ſame time moſt imperfect, ate chalk anc 
boles, which are no other than earth half bound to- 
gether, by a very ſmall quantity of cryſtalline juice 
and we find them fry dae e the de Brees 
between theſe extremes are eaſy to cone pe 
Some ſtones melt by a large fire as flinis, wha M 
others only caltine mri 11551 whereof plaiſte 
is made. The Prineip le of fuſion in ſtones 1 18 115 
cryſtalline juice, whoſe particles being equal and 
homogericous among themſelves, are di 78 
make a continued uninterrupted whole, which) 


thoſe parts bes intimately divided, and viole 50 
agitated will be a fluid; ih order hereto they m 


be in a ſufficlent quantity, aid wichal ca Ec of 
being ſeparated from'the earthy particles ofthe ſe- 


cond kind, which are too different from them; 
and 
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and. there is na fuſing either of aſtone which 
has but little of the cryſtalling juice, nor of another 
which 1 00 — ——— — cloſe. 
bh, the ber earthy parts, that it al. 
1 age em <0 All mar cat enſüs in 
either of thoſe caſes, is a bare calcination; that is 
a confuſed heap of little particles of r | 
joyned from each, other. Fiete de. 1 
75 'cixcumſtances, which ac 
the formation of ſtanes, varies the effect of the 
general pri 1 7 in a multitude of ways. For 
an inſt er a. quantity of the cryſtalline juice 
mixed wich water have: been inclaſad in earth, and 
fuch juice be in oo ſmall a quantity to petrify the 
whole earth;whea the water ævaporates a mais wi 
be forme partly, cryſtalline and tranſparent, and 
partly ,opaque and. garthy, and if the.crytalline 
juice have remained; in the middle of the maſa, tho 
middle alone would be ttanſparent, the reſt ro · 
maining an opaque ctuſt: ſuch ate agats and ſeve- 
ral other ſtones ; on the conttary, if the cryſtalline 
juice be hy any aceident driven from the centre tu 
the Jene. there will be pure earth found 
in the middle of a very tranſparent ſtone 3 ſuchl are 
ſeveral flints, in vhoſe centre we either ſind a ſoſt 
pulpy earth, or Where the water has ev 
lufficiently,, a dry duſt when the petrefaction of 
any mals has. been diſcontinuous 3 One pare being 


' petrified at Ohe time, and another at a conſiderable 


diſtance from it, the ſtone will be diſpoſed in coats 
or ftrats eaſily diftinguiſhable,-as the trunks of 
trees are for the ſame reaſon,, their growth being 
likewiſe ipterrupted, during the winter. ne n! 
What has hicherto been ſaid is eaſily: applicable 
to large maſſes of ſtonę or quarries,which * found 
in a e of OE places el 1orock 
: ye 2 EST I DAG The 
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The younger M. de ld Hire related me ob 
ſervations hie give great countenance; t M. 
Geoffroy's ſyſtern He deſcended into — 
near the Fouſſe- porte St. Jaca where the whole 
height of ſtone was perhaps 20 foot, but this height 
was not all ſtone being interrupted by other frets 
nearly horizontal, as well as thoſe of the ſtoneg 
and of the fame colouf but of a fubſtarice much 
renderer and fatty; and vhich did not harden in 
the air as ſoft ſtone uſes to do; it is called Bon 
and found in all the quarries about Paris. Nb 
M. de la Hire conceives the floods of water had on 
fome ocdaſion, for inſtance in winter, carried u- 
way different matters, which at length were all 
detained in ſoms ſpot, here being at reſt, the hea⸗ 
vieſt precipitated to the bottom and fcrmed à bed 
of ſtone, ' while the latter remaining a top formed 
the Bouſinʒ 2 ſecond flood enſuing in another 
winter, lays two other ſuch ſtrata over re former, 
and thus on till the whole aſſemblage was formed. 
In the ſame quarry M. de la Hire obſerved waſte 
ſtone, | covered all over with a tranſparenit whitiſh 
coat, which had bound all the ſtones together great 
and ſmall, and near this were ſeveral little maſſes 
ineruſtated with the fame matter, the ſubſtance of 
fome whereof was flint, and of others a little piece 
of ſtone from the uppermoſt; bed of ſtone, which 
is left to fuſtaim the earth, and is ſupported by pil- 
lars placed at proper diſtances, fell a large quan- 
tity of water through certain natural clefts, ſo as to 
form a baſon 4 or g feet in diameter, and y or 8 
inches deep, which however could not contain all 
the water but let it run over at the brim; chis 
brim was incruſtated like the waſte, and the little 
ſtones above mentioned. M. de la Hire took forme 

ſtones from the bottom of the baſon which appe: 
ipongeous, and were covered either wholly or in 
part 
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with a kind of ſtony. vegetation: four or five 

ies high, -whoſe-ſtems, when viewet with: a mi - 
croſcope, appeared like little priſm · terminated at 


each end by a triangular pyramid -; theſe vegeta 
n 


tions were nd doubt young 
in time would hutrohoenirght like the reſt, ſeen in 
other! pants of the gu] N Igo 1708 * 51 


All this ſeems at firſt fight to agree with M. 
Geofirdy's ſyſtem, 'tho?; upon viewing it nearer che 
agreement is not ſo exact be water which 
had produced the ineruſtations abovt mentioned was 
rain water, which in filtrating through about t 
fathoms of earth, may eaſily be ſuppoſed to have 
met with the cryſtalliag or petrifying juice; but 
on the co the coats-or incruſtations were ve- 
ry different from thoſe made by other petrify ing 
waters, in their canals, which are commonly o- 
paque and gritty, this ſerms to intimate as if 
were differences in the petrify ing juice. 

he this as it will. ĩt is abundantly proved that all 
ſtones were once a ſoſt palte, and as there are quar- 
ries almoſt every where, it follows that the ſurface 
of the carth was once covered with a hard mud 
in all thoſe places, the ſhells found in moſt quar- 
ries, area proof that this mud was earth diſuted 
with ſea water, and conſequently the ſea muſt have 
covered all thoſe places; but it could not cover 
them without at the ſame time overffowing all o- 
ther places lower, or on a level with thoſe, nor 
could it cover all the places where there are quar» 
ries, and all others lower or on a level with tneſe, 
without covering the whole ſurface of the terreſtrial 
globe; we do not here conſider mountains which 
the ſea muſt have covered like wiſe, ſince there are 
2 ene or ee ſhells found theræ- 
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The ſea therefore s have covered 19 Wb wh 
aids Gn ens # SHS Df rn a9 pul 
ſtone found in planes, are horizontal 95 

to cach other. Fiſhes muſt have been che 


condition to bear either land animals or birds! | 


The difficulty is to conceive how! the ſez 1 


retire into thoſe large eavitiesor baſons me” it 
now poſſeſſes, the ſolution which firlt offers 

ia that the globe of carth,at leaſt to a certain dt 
vas not uniſormly ſolid, but interſperſed with large 
cavities 3. the parietes whereof ſtood their ground 
for ſome time, but at length ſhuddered and broke 
in ſud upon this the waters ruſhivg into the: 


denly:; | 
pre ap rug we now ſee, and ler Patt of 


the ſurface of the earth bare which in time becxme 


a proper habitation for men and other animals: tlie 


hell fiſhes: found in quarries are a confirmation 
this opinionforbelidesthat none but the ſtony pugts 
of fiſhesrould have been preſeryed ſo long in capth, 
— — of ſhell fiſhesare fou 

in large numbers in certain parts of the ſea, where 
they remain as it were immoveable and form a 
kind-of rocks, being-utterly unable to purſue” the 
water when it abandons them ſuddenly.; it is for 


this laſt reaſon that we find infinitely more ſhell- 


Gſhes, Aan of bones or impreſſions of other fiſhes, 
which withal is a proof of a ſudden fall of the 
ſea-water into its channel. 

At the ſame time that the cavities broke i in, ir 
is probable that other parts of the ſurface of the 
globe were reared up, and for the ſame reaſon 
theſe made the mountains which became elevated 
above the ſurface, with quarries ready formed 
therein ; but the ſtrata of theſe quarries could not 
retain their former horizontal direction, unleſs the 
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habitantz of the globe, Wren 25 | 


u_ wo > QA = a me © ©» DAI oa fo grow a = ww © ao oa 


maſſes which formed the mountains happened to 
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riſe exadllyperpendicular to the furfaceof the earth, 
which could but rarely happen; and hence as we! 
have already obſerved i in rhe e iber) of 1508, che 
ſtrata of ies ate always inclined to the horizon 
pe barallel to each other; fot-thar they have not 
changed their poſition, with regatd to euch . 
but only with regard to the ſurface of the earth i 
In ſome ſtones we meet with leaves of 0 
inſets, bones of terteſtial animals and men, ah 
ſometimes even intire ſxeletons; but all this is ve - 
ry rare in compariſon of fiſhes, hence it follows 
that aſter the grand revolution which bared one 
part of the Tirface of the earth, and rendered it 
habitable to terreſtial animals, other particular and 
leſs conſiderable revolutions enſued, which laid cer- 
tain tracts under water, at the time when the earth 


vas already ſtocked with plants and animals, theſs 


alſo may have produced mountains; and earthquakes 
and yolcano's are capable of the ſame effects, and 
muſt even have produced greater when the ſpira- 
cles which, are now open were — i" 26 
nough on this ſubject, for though all theſe conſe- 
quences ſeem to follow very naturally, it is a kind 
of temerity to purſuę them ſo far; it may ſuffice 
that the ſurface of the earth has remained quiet a 
long time, and we may promiſe that it ſhallsemain 
ſo much longer, at leaſt it is | nv * in com- 
pariſon of thoſe of Mars and Gem. i 


II. Of an — quantity of *** in 
16} 2110 preg ren e IOW tr 

6 nn eine — my | 
A man of the Grſtidignity in 1 being: 
in Poland, cauſed a dra plank to be put before a 
chimney to keep it from ſmoaking; this plank by 
little — little yielded ſo much reſin, that the 
whole being carefully 5 yieled five times as 
2 much 
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burnt in the 


n 
e ee 
quantity of the reſin, which the fire riven 


Proportion to what it might hav 
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in. 0 a great inundation ir * lowtr Nor- 
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Laſt November there was in the Jowg: Norman- 


dy a terrible overflowing of the ſea, which laſted 
until December 2, and extended from Avranches 


to St. Malo. All the low placesweteoverfl 


rthy 
taken. $909" 


the ſea was extremely agitated, and there wayno | 


reflux during that whole time. There was great 
thunder laſt November in the the yer Nor "Rs 
They 15 not demeter 7 58 like it. 
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The ſum of the water of this whole year ary 


therefore amount to 210 lines 4, or 17 inches/6 


lines 4, which is a little le than 19 inches, at 


which we have always eſtimated; the mean years. 


However the harveſt was good, becauſe the great- 


eſt part of the lands of this country are moiſt, and 
| do not want a great quantity of water; and what 
contributed greatly to the fertility, are the mode- 


rate rains of March and April. 
The three months of June, July and Auguſt, 
have furniſhed almoſt as much water as all the o- 
Vat. V. i Nenn 5 0-5, ther 
* February 19, 1715. 5 Arien 
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ſtorms. That of July 2 was the ftrong eſt with 
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ther months together, which is — "Uſual, and 
without any copſiderab] ſtortps. 1 Ill 


9 Duting' 1 this hole Jet there ale paſs 


weſt wind, i it rained nod more chan 2 lines 
another of the laſt of Jung furniſhed 8 lines . 9 
watet; Fane 13 there fell 1 75 lines 1 Uf water th. 
out any ſtorm, and with * north wind. Thete 
was but litele ſnow the 9th and laſt day of Diren- 
2 er. Aae 105 | JEVS 
The vinds were very "variable during chis wh 
ear. 

1 As r the heat and cald pointed out by the 
thermometer, I have found mine, which habe 
uſed theſe 40 years, at the beginning of the 
at the loweſt at 18 parts Faniary 18, and to 
the end of the year at 22 parts December 25 1 l 
aroſe to 64 parts July 2, and then there was a ptet- 
ty conſiderable ſtorm. It muſt be conſidered, 
that it uſually riſes 12 parts about 2 or 3 bouts at- 
ter noon,” above What it js in the morning, and 
this elevation marks the greateſt heat of the Bay, 

wherefore if to the 64 'pprts, here it Te 
his 


the morning of July 2, weadd 12, we ſhall 

76 parts, which will mark the greateſt hear” 
year; atid'if we ſubſtract the 48 from tlie rhean 
ſtate, there will remain 28 parts, to Which it roſe 


above the mean ſtate; bot if from the fame 48 


parts we ſubſtract the 18 of the loweſt, there 
remain 3j whetice it follows, that che neſt 
heat of this year has almoſt às much ſutpafſed the 


mean ſtate, as the mean tate ſurpaſſed the cold, 


and as this very often hip n & to thy 


obſervations we might ſay that this part of Wwe 


is the true middle of the nete Zone, t 


ate almoſt 4ů degrees diſtant from i ir towards | the 


north.” IL + >6141t 7 1 ib 
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Tre e us to. o a 
of the air, but we fin very .conhderable i,, 
larities, in Tal IPs! | vate made 
with. e e (ions, Ache yy 
toge 1 SHR ckſi 2 — TY 
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quickfilver., .. 10 5 W 1155 bich J. N — 
aa 5 7 always its quichſily ae e 


lerated by SO lines en in another which 


5 pl 
| , light,obferyed. in both 
Hen a he ke is moved in its cube, 
that; Wu cl he x.the,bigheſt, (was; 
the; firſt, where kein the obleryed.(iiv3] 
1 5 10 I arometef tog 
inches 5 + at, Ts ſt, Tn ih „cherer 
being, date, eee 

but Fe ERR not 0 eyed 945 Ar- 140 

It, PHE en 1e it pps alla ge 28, 
moſt & een wi 5 4 eee e 
6th h of x ſame month 10. tel) 26 inches gains; 
Jo a, ate beg ney 
92 


Ft he bei uickg]ver.ghis 8er, Was l 
— 6 W ab varigtipn at hei 

in 177 7 75 15 bre 4 1 idr! 
This, 1nitrume ng ſerxe 0 forgtel | pretty; 
2 the al bee e eee weather, which happen, 
from 15 to day, and. pet we canngß be. yery, Ser- 

tain of it, but, 19 gepeeal; l when.the/guick6lyer 

low, there ſhould; be. rai, and y hben it is hi 
there ould be fair Weather, thought the air is then 
much heavier than When it * 1 ac, perſuaded. 
that the fair or rainy. 1 75 oes not depend up- 
on the eight, or nel ; of. bh Air, but that it 
Pug only f rom the, wind, and. I, do not: mean it 
of the wind in general, but Of thoſe winds which 
come from far, either from the utmoſt north, 105 
U 2 the 


at that Bar the lands, from whence this wind 


"which touches them, and conſequently cannot heat 
the air which ſurcounds them, contrary ta wl 


1 

148 — am Mr E ofthe 
utmoſt ſouth, and int of thels (which care! enen 
dered on the ſur ſuee uf the earth ifor the 
the vapours more in the ſouthertr than it the neiſtii⸗ 
er couhttiey, the ſouthern winds muſt giv n, 
rain} more oſten than the northern. Andias . 
knew. dy all the obſervations chat have been made 
towards the not᷑th, that the atmoſphere is rhigher 
there thin towartis the equator, it muſt ha 

— Fo more —— 

Ache atio in our temperate zone 

than-uſual; and con ſequently the ä 
riſe by the greater weight of tlie here, an 
the air vill become clear becauſg of the north wind, 
It will be contrary with regard 10 the winde which 
come from the ſouth, into theſe countries: What 
E hade juſt ſaid for our northern temperate Wne, 
niuſt be extended in lieb mE * tie other, 
Which 48 euthern : L 
It. is commonly obſerved, that cowards he mid. 


dle of the ſpring — wind is pretty cold, though it 


comes from the ſouth, where the earth is very much 


heated by the preſence of the ſun, and we ſay it is 
not yet ſufficiently, heated to; warm tha air which 


touches it, and is brought; ta us by the wind, but 
I think we may per 8e > the, reaſon' Mera for 


comes, are covered with herbs and green trees, the 
leaves of which” are not ,cafily heated by the tun 


muſt happen when theſe, herbs. are dried, and the 


ſum immediately beats the earth or fand, which re- 


ceive a, very great impreſſion from it, I do not 
ſpeak of the waters, for it, is Known chat they 


receive but little mare Torn the preſence; of 
"we! ſun. . | 


v7 : 
con 22250 2d a Hate n ni gout 
4 " 0 


We 


2 


it toi 2 18e Rehabs 


2 rere 


c SA rn e 


40s base etc dan db ubs sen 
Dirember 59, With rer different utedæNu⁰ hf 
different conſtruct ien of nN ere Smnches 
long Federer Have u. 
a number of years; an havt fund 
api ind 5 2 o unch im ehe ſume 
manner as the preceedingy Ats. Phi: deelwarion: 
is 4 little left thaiv;chacoflaſFiear; The third 
needle ĩs 14 inchey'# Jong, ander Rus gfwerf us e 
ame declination a iter twöe- others 1 ron 
Theſe thitce/needies | ght and/movendle. 
My oid needde of 9 ihelles 0 "ewe pndiig,; 
in a Points the other; vf the fine 
is in form of kame fpindltvas fever have biet 
lately made. 700 Nadz ont 4 1 943 PROT enen 
The third which it uz {yl a mtle phte 
of ſteel; very fine and li wed i a ben 


after 3 4 new manner, where 
per to given deſtription of it, g Aae e. 
ject of che nent articſe : ect EHYNODHKs* 


im Why eee art AB e bel. 1 
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i . or Sin paiits thuft be 


of a ſquare Figure, Or elſe oblong, 5 two des of 


which, that dre to bet Cog toward” the 7 north, 
muſt be exäktly Paralle and exadtly R "with 
the bottom of the box! | * Thema 1 5 
uſually braſs or wood!” Wh cloſe,” ahd}; Tod 18 
to warp either by Mmofſtüc or dryneſs thoſe whith 
are of braſs, or- in whiththere” ate d 11 eds of 
braſs,” are ful ject to errors, eſp pecialfy if the brafs 
has been melted, for there are | ohh me grains 
of iron in it, which turn the needle from 'its true 
direction. 


| hepaallelioihs des gf the ber, which. & 66.1 


150 te Pypon nd Motoz ih 
aan boſs Tu REN AN 
very calily,..and as they arg. 
they very pften unglue, 90 Lit may. 
that there are ſome grains 0 HE 
1 e are 
er 15 
Aut marblf, 


ef 8 rg i 
ve 1 of n 


Aich wa 
on dhe ini © ar Jede lle; 72 
its length, Wh ic divides its readth 1 0 two equa 
ts, Ot. if the box was f ſquare, the e lines. mult, 


uſed inthe obſervationto direct em accor 
the meridian line. 4 5 J * en 
To draw theſe lines true, and to proye ;whe! 
—— box is of equal breadth every Where, we mn 
make a caliper of tin or paſte: board, e 10 
des of the X, and may. 7 
the bottom on. the inſide well on the tides off 
box. Divide. this caliper 1 0 ways into 10 
equal parts by a 1710 line, and the extrem 
this line wi mark upon "the 80888 5 the fi 
the middle of the breach of th 2 — of the box, 
and underneath the box the tri will Wis 
ems office; This puri is an, intrymens gf th 
iners. 
Jo "Afterwards | bg divide d the ſebg th th'of io 
line drawn, on the Böttorn of che box e 
equal parts, m make 4 little hole in the 1 0 
diviſion, which muſt” anfwer to the 1 0h 3 
line under the box; this hole will {erve' to rec 5 
the pivot, which is to ſuſtain; the C Ca! "Fi the os 
This piyot mn muſt be of braſs, n pot of | ſtee), and 0 


130) 


Aer hard fort of fone, Wa out of the 6 quirtte? "yo 
Arcaeit, near Par. b 112113 10 < 2104 ! 


. A 11 | 9 diminiſh 
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which Squaliy biſc&s ide line drawn through che 
k ox. This pipot tmuft be 16 fin 
as not to vary by the motion of the needle, when 


my 


thar the pivot ſhould be of à proper height, to 


'109-muth hindered by 
he bottom ofthe bg, nor by the Zeig with which 
the box is covered. p Mi) SIS THESALIEY — 115 7 bois, 

On the inſide of the box and towards the extre-· 
mities of its length, If it is not ſquare; faſten two 
equal arches of a"circle, which muſt be divided 
into their degrees, and into their leaſt parts poſſi- 


ble. The inner radius of theſe arches' muſt be e- 


qual, of as little as poſſible greater than the half of 
the length of the "needle, that by tuthifig upon its 


pivot, it ray almoft couch with its Pointe che in- 


ner edge of theſe arches, to ſhew exactly che 

quantity of ide Ueclination of the "animated 
Tze matter-upon which theſe arches are to be 
drawn, muſt not be of braſs, for fear, as I faid 
before, there ſhould be a grain of iron ih it, but 
Nhe a3 GUS IQ nen (1 SY O88. Fo 5: 
rather of pewter, ivory, or. fine aſtboatU. Theſe 
arches muſt be a fiele ede are oe ehe bottom 
of the box, being placed on two brackets of wood, 
to the height of the needle; and rheſe brackets muſt 
be ſtrongly, fixed in the bottom of the box. The 
arches are faltened upon the brackets, When the right 
line which paſſes through their middle, or thro' 
the points of o of their diviſion, paſſes alſo through 
the point of the pivot, and when it is exactly 
| parallel 


pF ns 5 5 e poin Ha he 855 
and with the er the pürot, 3 has Already 
been done. 1 8 

All che needles" of thecompitits ſhould be 

.tempeted ſtee], bur as light 3s their length can pol. 
able admit. They are OS. of different 
and "the moſt common are in form of a flatted ar- 
row, and the point of it which repreſents the” head 
muſt turn to the north, and the oppoſite point to the 
ſouth. The fight line, ate goes from one point 

to the other, muſt paſs through the bottom ofthe 

| cap, for which reaſon we ma 1 —4 the two branch- 

es a very, little upwards, . ut we cannot be fore 
tdtmat the two points ee with the bottorn'of the 

. cap but by trying. 

We ſuppoſe in the firſt | rd that 5 needle 
well prepared, and well Pelle upon its pivot. 
When the two arches of a circle are pl and 
faſtened in che box, care muſt e 
points of o of their diviſion and the point of the 
pivot be in à right ſine; Wherefore if the negdle 
1 nel prepared when it is put upon its pivot; its 

poipts muſt agree exactly with the ſame two 
pea of diviſion , of the archies, and if the 1 7 
do not agree wirh them, we need only gently bei 
one, of the branches upon the, flat to turn the 
where it is neceſſary. This practice wi 11788 t 

. Me needles of any. figure e 5 
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pls. Wen e are in Na 1 
ake a great ma; vibrations ny and 'dow 

— fexibilcy of the f hg the ele 
Bur chalet g bits, of rel being theref refors like 

loadſtones, 3 9 py the. branches of the needle 2308 
might ſuſpect that che direction of, the ,MAgnETTCa 
matter, eee would not be. ji 

the ſame: as that of rhe, other ws Wie might 
be one e e from 9 

4 1 Nö happens when 

e ce a compaſs another a WT 1 
on its pivot, and: Aly over that within the box; 
for we ſee tha wo needles. turn ſeveral de- 
grees, one of ther, Way, and the other. e the 
other, ny that ein 0 one above 
, ales, 8. happens to 
in G Ford mg to 


ale hays 2 1 wake iy forts of a 
0 e 9 end; 1 the 
orated to, rege iye gp 55 ut have 
Ewe: they, always. are. ery beau ;.5f 
dhey are puetiy Jopge it, 18.5 che 


May contain 


a great gn, 2 7 o 
4 — ty of.magnetic bers bye Ran 
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1 PErongs 2 9 9 7 en 
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deal extended in the middle, to be perforated-in 
order to receive the cap. But as this cap, wich 
is of braſs, is always heavy, I have thought pro- 
er to take off a great part of it at the bottom; 
and from the ſide of the branches of the needle, 
and to leave it but about the third part of its height 
toward the point; by this means the needla be- 
comes very light, and cannot get out of the pivot, 
for the vibrations of the needle, which are made 
according to its length, are too ſhort towards the 
pivot to get away from it, contrary to thoſe which 
are made ſidewiſe; but in this place the Ip i 
not voided. 

To give the laſt pete ion of the boxx we 
muſt make a little ledge on the top of the inſide 
of the box, to ſupport a glaſs, which muſt be a 
very little raiſed above the top of the cap, which 
has two little wings towards its point, that are 
perpendicular to the length of the needle, Theſe 
wings ſerve to hinder the needle from getting Wm 
its pivot, when the box is removed. | 
Great care muſt be taken to ſtop the lefty by 

tween the edges of the glaſs and the ledge; for fear 
the wind ſhould get in, which would ſhake the 
ncedle. I have found, that to remedy this incon- 
venience, we may glue upon the ledge ſome little 
flips of ſine cloth for the glaſs to reſt upon, and by 
| This: means the wind cannot get into the box. 

When we obſerve the declination of the needle; 
it is always proper to turn the box different ways, 
to ſee whether. the ſame declination is found on 
both ſides; and if the box is long, and the needle 


cannot make an entire turn, we may change the 

aer of the needle in the bo. 
My principal deſign was to ſpeak only of the 
great compaſſes, upon which one may eaſily ſee 
Pore degrees and new parts, and not of thoſe which 
are 
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are uſed at ſea, which are ſo clumſytꝭ that we may 

ly wonder, how they can truſt to them in the 
gaiding of a" ſhip; but we bave nothing better, 
or —_— GLAD po | 16819 8 to ont ang 


Me Ni 501] 901 Bott nan 


m. 4 nethe if nun ng bombs to advantage, 
M. de Reffons®;  tronfated ty Me Chain- 


rs. DYE. 


a TERS; 17? - S , , o> 
: 14 10 * 3 8; 


The theory 0 with prater be theb mutet 
way of attaining the perfection of an art, yet ex- 
perience has convinced me, that theory is of very 
little ſervice in the uſe of mortars. ** Son 

In M. BlondePs' book” we have the diſtatibe of 

the parabolic lines, for the different degrees bf e- 
levation, deſcribed with great exactneſs; but by 
the practice it appears, that there is no theory in 
the effects of gun. po. Ader; for having applied 
myſelf to point mortars agreeably to his ealcula- 
tions, I could ever fix any foundation on heir 
footing. | — _ 
I will not ditever advance; ithiar if che bombe 
were all of an equal weight. if the powder were 
always diſpoſed alike, and the platform ſo firm as 
never to give way, the theory might not be uſed 
to good purpoſe; but fuch a multitude of irregu- 
larities ariſe both in the manner of charging mor- 
tats, the different weights of bombs, and the dif- 
ferent qualities of gunpowder, that the moſt ex- 
perienced gunner cannot anfwer for” throwing 
three bombs running with exa@heſs;'unleſs he uſe 
the following g expedlents, Wich Jong aum has 
taught me. 2 i H AA 1083 

I begin with ſhewing all the "irfeg egularities, 


which T divide i Into 3 changer 8 whereof I 5 in _ 


A 495 (If; 0 ih NT. 
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156 The HasToRY and Mao of the 
bomb, 130 in the mortar, and 4 in tho gun · 


—_ Omod 91 10 Mut bd DAS 1101. 
ſt. They differ from each hes wi 
for that being all caſt ſeparately in moulds, 
alteration always happens either in ro honing 
thoſe: moulds, or the core in the middle which 
——— er and ſometimes leſs, or by the 
ſows being run hotter, and confequently — 
more liquid, or cooler, and more denſe, which 
on the moiſture or dryneſs of the weather, 
by all which, bombs out of the ſame furnace, and 
the ſame hands, uſually differ 3 pound in weight 
from each other. 31 
- 2dly- Becauſe the beads which ſuſtain the core 
are not always equal, but ſeveral lines longer or 
ſhorter than each other; whence the bomb be- 
comes thicker of metal on one ſide than the o- 
ther, which n it a Men eee eee the 
heavieſt fide. . airy ed gue 
+..gdly. The different — of the cars of the 
bomb, which the workman only places by his 
eye, but which being a few lines nearer, or farther 
off the centre of the mouth incommode it in its 
paſſage by the reſiſtance of the air, which is greater 
or leſs according to the poſition of the ears. 
Athly. By reaſon there frequently One bliſters 
or cavities in the metal, 'which-c 11 
librium of the bomb; and the air _—_ t 
cavities when they chance to be open, (as ma 
known by the hiſſing it makes) the motion ofthe 


bomb is — hereby! 119 ol 19 Oy 2013 nöd 


sthly. Becauſe the moulds frequently chap as 
they dry, and thus occaſion ſeams and inequalnias 
on the ſurface of the bomb. ; 19 29084} 
6thly. Becauſe the core is ſometimes ſituate too 
much — 550 or Ges ren. and chus putting 
one 210071 190m! the 
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the cavity out of its place, changes the propor- 


tion and equilibrium of the bomb. tro 

7thly. Becauſe the ſuees uſed in bombs can- 
not be made with juſt one inch projecture, as it 
were to be dare Hg dog ſome ſtand out an inch 
and 4, or 2 inches, and others only 4 or + of an 
inch, whence according to their different lengths, 
they have different effects on the air no ways to be 
pron: for that when a fuſee when driven to 
ts pitch muſt be driven no further, for fear; of 


—— KEnourn it do, and 
hereby burſt the bom in the mortar 2s foon a 
fired, 19040 


8thly. That the bomb has its e 


ly a- croßs, hence the fuſce being obliquely pla- 


ced, retards its courſe in She air, and makes it 
wabble. wil 3060. ND a. 1991193 #3 

I could mention. nuatcrous a inconveniences, 
but having touched on the principal, I ſhall paſa 
them over, and proceed to the delett arlling 
from the mortar. O IHA 

iſt. How carefully —B > GR 
ed by the ſeveral degrees, a good number of 
throws are An n ere . Proper: one de 
found. 
Adly. When it u bound, 1 tis very feu to 
replace i it in the ſame; point, either upon the plat- 
form's yielding. or tho mortars. ſhaking) to the 
right or left in the holes of its trunnions 

zdly. Suppoſing it exactly pointed every tine, 
when the powder is put in the chamber, they lay 
a cloth over to prevent its communicating with 
the earth; and this cloth frequently — — vacant 
ſpaces, or the powder is more on one ſide than 


. the other. TT IDE 7 74 294 910 | 


Athly. Being obliged to cram earth in ta fl 
the chamber more compleatly, it ſometimes proves 
2 moiſt, 


. 


8 
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moiſt, and ſometimes dry, and thus bas diffetent 
effects on the powder; N offs 

Zthly. Over this earth they ee lay ohe 
tampion, which they beat down with a ramimer; 
but beat it 1 Which makes a conſiderable 
alceration: oO ts Oe 

- 6thly. The tampions are frequently either too 
big; or too little; if too big, they do not enter 
far enough, but leave an empty ſpace within the 


chamber; and if too little, they ſink too deep; 


and thus confine the charge, either of which is 4 
t inconvenience. ern 
7thly. The tampions are er diiven 
more on one ſide than the other, ſo that ſtriking 
the bomb out of its centre, they make "my 
ſhots. CIT 
8thly. After the bomb is placed in the mortar, 
they are obliged to fill its muſsle with earth, which 
they beat in with the edge of the rammen, and 
ſometimes more of it, and ſometimes leſs. 
gthly. The bomb is frequently found either 
too deep or too ſhallow in the mortar, by reaſon 
of the different thickneſſes of its bed, occaſioned 
by the more or leſs earth put therein, Which alſo 


occaſions great errors. N 
'rothly. The platforms ſhrink and recoil i in — 
exploſion. 


11thly. They frequently inehins; more 5 
than the other, which throws the bomb either co 
the right or left accordingly.” :- 1551 04 

'12thly. One trunnion has frequently more play 
and liberty than another, which makes the mor- 
tar throw falſe. 1617288 
-12thly. As the mortar” heas, the more you 
ſhoot, the more ſkill is required to n the my 
der in Proportion. 1 
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\ Theſe are the chief defects which ariſe froat 
the mortar: as to the powder, n 

iſt. The gun powder in one and the fan — 
rel is rarely equal, or if it were, when that barrel 
was ſpent, and another opened, there will be a no- 
table difference, either by the one's having been 
laid over the other, to the ſun or rain, or by the 
others having lain on che . ande r 
moiſture. £5t 

2dly. Tho? the powder 1 were ever ” ule er- 
rors would ariſe from its diſpoſition and arrange» 
ment in the mortar, being ſometimes 00 cloſe, and 
at other times too open. + ST de 

3dly. The grain of the powder hes unequal, 
when it is a little too big, the fire will be better 
communicated thro? the {pace, than wan [mailer 
and cloſer. | tn 770d 
Athly: The — makes a + allen: in dhe 
powder, which is weaker in man ee and 
ſtronger when dry. * ati vac 
er 1 might enumerate ſeveral 1 more e defects, but 
on thoſe already mentioned ſuffice to prove that how 
ed juſtly ſoever a mortar. be pointed according to the 
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Iſo rules, *twill be difficult, ſo many - inconveniences 

t which long practice has taught men to do, and 

he which I. have performed with ſucceſs in the ſieges 

10 of Nice, Algiers, Genoa, Tripoli, Roſes, — 

N Barcelona, Alicant, and numerous 8 — 
bombarded: under my carmmmeedddG 


To remedy the defect af bombs ere we pro- 
ceed to charge them, we muſt range them with 
the mouth upwards and the breech: downwards, 
a8 — as poſbble, ſo chat by viewing 
them one after another ĩt may be eaſily perceived 
whether any of their mouths be awry, Which will 
denote them thicker in metal on one ſide than on 
fl} the —_— all.which are to be thrown by; and the 
heſe = - Ws 
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iPahep" miſs one — 
anothew ed e n 4 gaigant Angie | 
Having choicerof the borer; a nim 
oß cho beſt:of thete l 
for ſhors of 


295 | another 

and ſo A for each boinb a 
faſec;  which' may only frand an inch our ofirhe 
| mouth whew'the! bomb is charged, | and) theofuſes 
driven full to its place, the bombs are to be ai 
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lor 5 are hes from 7-cias- cle Bag 
bomb om di -tronogong aud golds weeds tt 


ies Soon Amr rw rem nit 
an eſtimate muſt be made of the 

to be thromm in — toner 
requiſne thereto tate computrd. 


powder rail 
inſtance finding NR — | 


night, at : eachyc! 1900 
— 7 ary" wder mult be on a 

and well ſtirred and together, after which 

it may be put up in bartels again, and will be 

e e | pr expedition will admit 
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As to the 1 be taken to make 
two platforms, 2 
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aud ben ohn of theiw ke und key =xirftulcitude 
of ſhow," the mortarmuſt be placed un he other 


while the former is: reſitting to the mortar, 

it muſt be ſet upright on its im, and the 
wder, poured into in chamher, by mea ſure not 
weight, ranging it as even as poſſibly wu the 

hand,-and then ſpreading a dry | 


thereon, cut 
be too 


much nor too little. 
up with earth, which ia w he een nen 


the hand, ö . 
tween half an inch thick: nb 10 bel 
83 a bed it remains no e 


bomb in with ata mouth in the middle 
of the barrel; tak ing care that it touch not the mes, 
tal OI 5 1 


108 
ir remaining, 


uith a wooden auler, abe vil ar * 


ye duet an 2; ork eee NE ee e, 


Every hing thus pre red the mortar ia to 
be gently let NA pointed y the quad- 
rant to the 8 convenient; aim 
may be taken by ta plummet which-dividing, 
the mortar. exactly om ., the: fight is 20: be 
— vet 1it ro tht᷑ object as xml as poſſi- 
ble, but in allthis practice is of more 3 
nee « 119. Loney 51 een ahaog lo agg 
chte ate HN xi: H NU. b l A 
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We knit its of is e im porta nee for” 
ag to be well Roo! pg 
Fequented by our fps: Aha ie e e 
to he of great advantage to Ee ofe of A oH 
tudities of re ty What e | 
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ated in che memoirs of Ke e, ew $60 
error in the map of Pil, Coos, it 
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of the ſtrerghts of NAgrlan, From the lock : 
iſles of Tian de Cunda thut this ert, 
have cauſed the loſs of the ſhip, but that EY 


oh rocks were perceived! in the dünne, a 
this great difference between the h 
po 755 aps a map which alf fork ns err ys 

ad made chem Key ech theke Illes to b be 
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„ was ated 90 FA the welt thin 
5 t. Thave ſupportech thiöceettiob ror 


by the eficiation e theſe gentlernen, but 
an obſervation. made by F. Maſtardi, in the val 
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be oa f 9.5% hetwotn.d 1225 
lands, Which comes, auI have ſald, 60 9 19: \ 
y. AS. Telules: iran ; | opera l. 15 
feards. x dae nl 67 $63.1 * +0, 
Dr. Hall de, elaine which: g e 
him to. aſſign this Jongitude & the. ftraights w | 
4 And they are, firſt, af eclipfe of $424. 
i by Capt. Fobn Wood in pats 
at night ; and at 1% 22% at 
A. fee 3; by which the Jangi: 
tude N with, {aura 10 London, whence : 
coneludes the difftrenca of the meridians between 
Landon, agd. this port to he 76% Second che of- 
timation oſ . Shoſ: journal he has di 
his cuſtady,. Which makes. 50 'of longitude be- 
tween, 2 0 [ea lan Fig 7 5 of 
45 


4 — is 7 5 ore Ne 7 than 1 e. as 
he . So is Chart. 11 Shak the 


currents WO the ſhips: weſtwar N 5 $ the | 
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Coaſt: of America, which makes tho land appear 
niretaſterly en ira isn Ae e JF 
. © To theſe feaſons 1 rſt, that the obſer. 

vation made by F. Maſcardi, which F. \Rictioli 
ſays is E Nact ſeems preferable t that hich Dr. 
Hallo Fer ſrem Capt. load, though he un⁰ν 
be. a good lor, , 3% 6172017 00.4 55 of ring 
Second, that che currents, which ſet to the Wy 
towards the Soaſts of Amer ic, reach no ſurtlir 
than to the. g och degreꝶ of ſourhern latitude, 
that there are places, wheres the current is quite 
contrary, ſauing to the. E a, have related ia 
the mernvits of c½ o, neee eee 
of M Bigot de la Caf j e 
+ Laſtly, chat E. Feuille having erved, 
in 1709, ſeveral immerſions 
Jupiter, at the Conceptien and at Halpanaſſo, 
towns, of Chili near Bacaleue, theſe obſervations 
being compared. -with thoſe which were made at 
the ſame tuneat Paris, not only confirm.in genes 
ral that of F. AMaſsardi, but authoriſe ſtill /i inepe 
the longitude which J had aſſigned to the-ſtraights 
of Magellan whereas according to Dr. Haig 
hypotheſis, the eaſtern parts of theſe ſtraights 
being ſuppoſed 75 more weſterly than Landam 
and: conſequently. 77 HIRtE, than Pari |Þ} 
Feuilled finds only 76 between Paris, and t 
Conceptian ais hould follow i ſrom theneeg aha 
the entrapce.ofi. the ſtraights of Magellan on hit = 

lige of the . tea, ,would be more weſterly by 
25, khan. the Conception, on che coaſts of the faut 
| ſea, which is contrary ae 10 elt 
N ο 
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menon wicht uppeted 8 
began to ſee — or 1 
hours after the ehrirely noοο 1). 
"Jt was a hſteiſſr gh ec“ long the 
korizoriyfrom N. W. to N. Tt begg where the uw 
ſets im ſummer below / che weſter —— 
then ſpread over the weſtern leg of Prot}, arid 
ing between the en tellstion dH Dm und that 
of Caſſiopea, it ended in tue part of the heaven, 
which wu elo chehed ef 'Crpbaur Phi fer did 
this light extend from WroNwhich wasAbeut sds: 
Irs: byentith-was termiſatedd om chhCſide bythe 
horizon; \Wwhenee/it, ſcemecdito come due, and reſe 
to the height of y eneept — extres 
mities, where it was leſs broidy' f t brightneſs ws 
equally. ſpread! 61i-ull Hdes, and it grew” weaker 
only toward its And hig 
The ſky(was' ſo bright/eſpeeiatly in ehls part of 
chlo mot dig light wWas ſo Clear; thiit"we 
could ſre tho ewrh the naked eye theipt 
pal ftars of Perfoirs,*}0itr ovveda, 1 Capes: Pe 
ſtir, hic is f che weſtern kbertef eh wes 
nbbur ea aer 2 5 of "the 
pt in the he. 
5 — — — 4 
wards ts pH bound, the mot hortherii Iman 
ſtars' of Audra and the bolt ſdatthern · of 
Caſſiopea. | e113 20 
We peretiben! chat the an of the head of 
Meduſa, and of the knee of Perſeus were leſs im- 
merged in this light at the beginning of its 2 87 
April 22, 1716. | 
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1 5 „ Whichwas the . ee y 
being clear, & thay" 
the preceding day; 

nch. of Cup, dur this 2 


dſappesreck in 4 Niche dun We u bars „ 
cheſe luminous ' Eolutans; bie roſe perpentiient” 

larly to the Horleeun: Thur du and nigtie thay 
Wis a feof Wuthzeaſt Wade 
P. the twilgbe bes 
„ and" ths: Air calm 


pit 1, at b abr 
ing ended, che ſey beuu 


7 a fine Tight; Which was fill the fs 
ſtate at 10 hours. Bat at 10 hu, it Wa N 
muth zusenden, Both in magnivute and brig 
nes. Ie wis much” larger and finer chat the day 
before, but a little Jefs bright than the Tach, « 
cially sc ürck the etremikles: Its Ittusttoh and 
extent were ene fare as the firſt day, and it fe. 
mained im its the ſpace" of f an hour, 
KDA we were confideritig” the bounds of! this 
mene e We the mob eie er- 
of it; 098 ef thioſt cblumis of Higher Which 
decem e Motion "from — — 
— rah in u fe thinnes chro” its Whole Ho 
and ended: at the weſtern: 2 — 
the horizontal light began to fade arid enitiel 
diſappeared abour 4 z'an Bur after 11. 
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CID the bſetvatidns 
the lig did not appear affair 
ere intonmedaby 
2tclatian ſant to M. d alis ge, that atoRidpng 
2 ur RACES M. they - obſerverlay 
tending t * the — in tho {pac 

g towa dor 8 
of an hour o the height; af 359, formed itſelſiid 
de beige ee globe, which afterwards becameaecdy 
and Le e perpendicularly, after which iq 
|- which;laſted, about $lof ran 
12 1 near the 
horizon, where: it diſperſed, and — 
coyerod at midnight, cha phæanamenon dilappear 
. 

im urs, : 
ſlances, for. the Phanomenen appeared tathenorihy 
and it n. both |; anidnight!> But 
— whe | fences, in which ther 
namena do not agree. At 1 
bo or be hours bs at- Dien 
they began 80, ſee the cloud to the 2 

not appear red, 


—— hours 44 thus at Dieppe:ghe\\light 
did not nth till an hour after the.fieſt abſerm- 
tiog at Pans. { t throne nome e 
We faw.;for-an hour together ſeveral luminous 
columns proceed — 1 —— 
acequnr. from Diappe, Ae Mention fande, 
which:laſted, hat 4 of an hour... 291166 bog 
42 ä 
n & Phenomenon, it hat appeared ad the 
ume in thelc 4wo cities, hut two diflerend 
ones. Which, may de cauſed by matter of che ſame 
ure expanded in the atmaſphere of theſt two 
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each 1 wick Hob 
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— — hand fad i 
the horten 2 0 


ver a part of the heaven from NIN i 
did:t not hinder third froth” EE 
Fa 


6-09 * 
juſt as they are qt nαtννEH, 
Ins the greſt — th —— 
ty ab ih the 
the moo ge 2 oy "os 
At gavnightlewſtreatiwer Ebi vit 
until io when? they!? nga 
2 1044.11 The , rar 
was ſo great thuD⁰ hr — 3 
letters cùy fi ; ni 1906 Hun ord pi 
At London, towards the N. E. N 
ener, tu kuncht 25 
vapours, in the midutg ibo as feen body 
reddiſh dighr, -whietrAathind be e eee 
and darted its rays tiled ſtrea mers wir; 2 
prlth wives TG Qreaer He 


great:rdpidng;aodizforned iis ths rf wayty of 
lumibbsofmoaki{ which went wn 8 . | 


1 r e e 
ina fm, ij; 
fa s were {een through, and it — 


Vor. V. Ne. . 


4 ging to aa account Jeng; to M. de Hah 
cour, N —— mama _ hrs 


heavens, er eas 
ne fey: om minated 
4 Appeared. a very dite cloud, cl pene- 
trated by tothe 1 85 ſcas eee be of day- 
light, without hindering the far from bring f 


ee . 12 | 18 a 
5 12 This 0 duaby dich diffipated, abqut-9 
Fl clock 7 — ſaw being griialy the Ne. near the horizan 
alight With reſemhled a fine day braak, and ex- 
eee eee to N. * E. From chis light 
proccedecl. oontinually ſome. very y hite and bright 


rays, which, caſt-u ha ſort of day hi 
the breaking of the day in. mmer. Fheſe raps 
werf patalſel. to e Was to 40. or 
50 in height. e ee ed: and diſ. 
appearech but afte e : 
again, 


"Fake ſome. daily xapours in form:of waves, fe- 
| 2 horizon, Which roſe with an. extreme 
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Nulliy, 22. Teint papers 10 Abe the royal ſociety, 
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ed. This alterhatter ft till Ta Aba! and 
— his whG!e the they fa A HP 
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theſe vapouts and the horfrontal Rght 
(il 6031, of we I. VI} N Tone 
© Abour © Hh? | 
light than” the” form fery 
| rays alf about. . the ſtars Were | 
and a cloud wines ccperen che b, made 
Pee per.” i 2041» th * OJ A MOT 
They tRen AACR HithRing 8 pou 
womthod over x but the heit day the 
lated, that ar end in the morning,” 
cleared,” the night appeared” agi 5 
ſending den r by 5 A kt AG 
- Tre fume thy and 8 N 0 E. kl 
fn en h 
it were Af en rifing from the = + 
laſted till 9, when there 25 8 a 0 
brightnefs” towards the En Res 
4 he et 3p e 
to the c e Freat res. * 
2 Rouen, r it wis mit Kacke 
the northern 41 0 * 2 
and brig ghr clouds, 
ru, ll extended 2; rt 
ſummer Fain vf Wi fa.” Wee 
rived at theit greateſt brightness, tiere r 
from them rays bf! ies Which Marted Me more 
others leſs ; and toſe 48 h * ob Calfopea; 
theſe rays appearct? for” ſorhe "rims, and then 
were *diffipated 3" chls #nomintin happened feve- 
ral times, bat alas between the fü 
and the pole. This 4 "ib the heayens, from the 
ſummer: ſetting 69 the. eaſt of Lana, was covered 
with a white vapour;tlifroug h-whichthey:diſcover- 
ed the leaſt ſtars: '- Ps Seines lp w Keck, 
when this whiteneſs cdoered the Wile" heaven, 
2 2 an 
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ae Ano more rays forched, thegh & 


N Nmained ilumftatsdi They 
ag under the pele at the- Hori 
turning à tle towards rid Er chere War ucbrig 
neſs formed; which rapidly berate very 
Ffdm chis brightneſs proceeded very thin tran fp 
rent vapours, Which roſe | very füpidiy, ines grett 
ſtreams, w Heli at firſt hud but & little fight, 
eamde kithindiis as fuft ab they Toes and wie th 


were riſen to Altnoſt half the height of che? 
they ſtopped, and rolling 1 another form 
a very luminous thickneſs, Wuäich aſterwards Ai 


rſed ; this happened 12 br 1 times in leſs thi 
Zan hour, and at ir theſe rays'cealed; and the Tight 
of the borizem dimiiſhecl“ This obſervatſon, 
which fecths Well citeuttiſtiticdd;” was ſent te M. 
4. Paten. oe e dw, 18511 qq 4 
In the account” from Dioppe, "there i ment 
only ef 1 Horizontal light and rays proc Peony 
from the ſea,” which ſeems to be « Eto pbk 
vomenon. But at Nouen, beſide the horizontal 
light, which was ſeen to the N. W. as in England, 
they obſerved other rays which riſing abour'25%, 
came out of the clouds, which were at che orbn 
under the pole, turning towards the N. Ex wende 
there is room to believe, thax this laſt fight en 
toward the NIN. E. cannot be the ſame will the 
Engliſh one Which was ſeefl to the N. Wi ff 
On the ſame night alſo, March 17; there 
# great p.m pee coaſtd of Languedve;zae) 
cording e information which? was”earefally 
383 of itz 'bythe lieutenant of the admiraley'ef 
Agde, and fent to the Abb Bixuon. Several maſt- 
ers of ' barks; 'who Were fiſhing; related; that . 
bout q or 16/they: erceived tothe W. of the pool 
of 'Vond#es) a great brightneks, in colour almoſt 
like that which we ſee at ſun- riſing, e 
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der, Which was divided into co 
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t ee Reb 0s Di 
W 4 ; betwee ol of {28d 


plainjy, diſtin 


they, 
+ pr Sy ag 


abe gz off, 55 i this light either ſo fine or 
ſo largez it, was ſecn for an hour, .and afterwards 
1 toward the ies of theſe barks having 
obliged hy a fquall of wind to fun to the cape 
of Quierg, they found that en of this 
cape had alſa, ſeen this, light upon the he coalts of 
Languadoc, and took it to be a Hrg. 04 as 3 
As far as we gan judge hy this acguðEm compas 
redwith a particular and exact chartof theſe , 
it appears, that with regard to thoſe who were in 
3 of the pool of Henares, and allo of that 
of bed Pierre, the light appeared from the N. 
W. to the 8 „W. Wher Cas ii the Nor thern parts 
France, it was ſcen between the N. W. d 
N. N 111 4 W. A bes a Me „ ide J. 
The Ab Bięnon has received another ob 
ſervation af a particular pb nomenon, made by the 


prince of Moldavia at dalnin in the Ukraine, after 


Ye following anner ed en D . 272% 

March 15, 17 16, at g in the nights 155 00 jos 
N. E. and at che height Where the ſun uſually 
rives 2 hours afterſit is; xiſen, they ſaw a 
agen very thio light, which afterwards RT 

ed conſiderabiy in form f a. column, the; baſe of 
ar was! crinkled. and the upper ꝓutę ina paint 
like a lance, it Wag of the colour gf-Bre, and It 
breadth was diſtir yguiſbed by 1 kite fluti 
which run — whole length. from the b 


quite to the top; in gan 7 xe 1% pens in 
breadth, the red colqur turned by degrees to miſs 5% 


ho 


ſhermen, ho were 
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chis Altekattög having beguh at the point," 
9 ſictethvelyro the baſe, me mi Utes, 5 ki 
Afteratior the c lumn was iat ec. 
This bznomenin is the firſt of all hoe ch 


peared this differe 
obe 9005 A if Fran 1 5 1915 
poll and France 
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which, were ſeen'in 9 5 
en 4 month before Ai which w we haye'þ 55 


Ic ſeems to have eme corfo , 
1 75 yrath ds of light, which, were Bets 0 i 
928 la a, "March 175 in different parts 6f th 
and feparated from the horizontal Mt. 
F L. dert the memoirs of the royal” cis "of 
ſciencesar Berlin, we find the Obſer vation of 
flick Pete made 4 Copenbay en in Fa 
and March 1 707. 1 believe” Toe! ER 
are M. Ne for the two letters O. R. Which ic 
are in the title mean, if I am not miſtakeh,0la; 
Rom " deferiptio,” which 0 ther name, For that ce 
br ted mathematician, e firſt of theſe 680 of 
ons, which is 055 they faw abogt 
at night 1 ſort of arch which extended fror 
WW. N. W. to the N. N. E, and which afterwards 
I the moft' diſtant part Fan the horizon Was 30 
iti height, This arch afterwards roſe, and h e 
brighter through its whole extent. i tag a 
re 
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Hour after midnight there was formed by d 
2 new arch above the firſt, and at f they "fl | 
Hoſt out of it Tike' beams, which roſe up io if th 
ink been darted: theſe rays began to ap pp "fy 
Oe per Arch, then in the Tower, and! #0 
Up per Arch; at tO this" Plano i 
In oo full ns ghtneſs, it ag Very goons elevated 
above MINED "and Xp y degrees'bver 
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tion of the ſame. men, made the lame : 
March 6,.v707\ at Berlin hy M. Rirchius. I 
aſtro rvech it at d inthe eyeningyin form 
eee harper 


or Pug 
this arch was.clevated 8. ot i ET Mee 

whence, proceeded luminous rays,. which mens 

rected 19 0 the zenith. .He afterwards fü 

ſecond arch appear above the firſt, at the hei 
30%, but: was neither ell termanate [nor Well on- 
Aan wy be. Whey * * | u Ki by * 
If che obluyations 8 . 
ſame night at Copenhagen and at Berlin yęre a lite 
tle better cireumſtanced, one miglit have beeg able 
to determine the diſtãner of this meteot abaye the 
ſurface. of ther earth 3 but wie are in doubt wherher 
the upper arch ſeen, at Berlin is that which! was 
leen at Copenhagen, or whether it is not — the 
ower 


of a rainbows but 
about 100 at the horigom 


24 which ſcems more probableʒ i fr 
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fible at Copenbugen. 10 we ſuppoſe it to Tock 


che ſurface of the earth 15 leagues of Par 
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courle, that he . — other cr phi þ 
mon every year in eee be, ä 
relates that a S ννhiſtoriggrapher mentis 
great northern, light, . hours Om the 
night of Sti Stapben the martyr! id the year 9934 
We bave anocher obſtexat ion vf a northern lig 
made at che beginning of. theflaſt century, N. 
Gafſmdi, and mentioned ina difftrent parts aß his 
works: M n; H, νν.i-N⁰]³ ö tstix zz 
September 12, 16. cReing near Air im H 
vencs, — ere pa uu Wal moſt ended he 
ſaw above horizon to che S light. 
which appeared like a very bright day- break, and 
being contained between the ſummer riſing and 
ſetting occupied 609 of the horizon. The upper 
cktremity was formed im an arch, "which roſe in- 
ſenſibly to the height of 40. The ne 
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Fn x5. altered gonkigerably in their, 


: 5 Y 1. E 

price 221 bn ouodzl N01 2:4 ee 

. Lg: robs, ods Hur nation that v8 

Ka better at e ye 
e ion of 

due, 


101 12 60 N= x) lg g nid wollod grewols 


11 viahe 1G 546; * 91 — 
e —— 


being unkno 
a8 be much ſougbe 


neredie t in the b ol theſe 
ert ok ich gives them, that beautiful ſilver,eo- 
bead < November 14, 1716. chi di D νν o gM 
AIJTVIZE SS £ £ lour 


water will 


„ „„ „ ⅛˙ “! Cn ]—1æe cet. ⁵— ] ͤvw— ! . ½̃—Ü:ʃU½ ... te. =- 


Royals Accu f 6crenens: 1579 
tour, is called by: the Mi op oriental —_ 

e . - 
in pd Feine and ſome Ot 0 I 


ndes the name 

or thr Man hs ible He 
is rate ve” on n re- 
e Sep de e 
of a brighter filveh hue, theſe ſcules b 


off as uſual, aredpat u a baſon of fair Water, 
where they ate briſkly rubbed or 
he mane ſpan ai ret wie 
—— — — * ce bye 
water into a 5 tes w 1 : 
the ſcales, then grind ther new ard # 
agate ran — Lee 
ts colour, Which 6þ chey repeat uhcit the 
es se into the 
glaſs being left to ſutthe for dee lee the! 
ilvered matter pretipitates'to/the bottotn;, 40 beit 
the heavieſt, and delves the Wäter k:top perf 
clear. this they detant Io as to leave ling inthe 
glaſs but a thickiſh Hiquor of the conſiſtencr of 
and the colour like chat of pearls ? and this i isW 
they call oriental 'ſRnee;' 14/10 20, OY 
To make uſe of this liquor; All cht tema ins is 
mix it up Witkr lb, little füh- Ine: 
It Was at fitſt Only mate le of extetmälly, 0 
waſh or verniſh edis tade of wa, ala pbafter or 
glaſs, which wette hereby rendered perfectty] ep 
pearls, but they laboured under this defect, thät 
the waſh not not being proof againſt thomkire, the 
hdies could not: WeaH theft neck laces not weather 
without being indanger- of Kain beet erty 
but an! al Fedde the us found for 
blowing hollow thin glaſs beads of 0070 68500 
and dropping 6fthe oriental effenteth, cath of them 
which is thè method in ule, the wol ktman blows 
ng. the eſſence in with a pipe, and4aking'the bead 
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ſide its name eſſente. / Of at it is no moe a 
than , fte fand; ot thun 
mixed with water ; but ib nOt cafy to drau/ãt 
from the ſales without waſhing and to be uſed 
it requires eee to he mixt 
up wit water! Upon u micro 
ſoope, or harge 8 — to diſtinguiſn 
it fromothe fluid it floats amen and to perceive 
that itſelf is not fluid but i eu thereof a cluſter 
ob little of a very regular figure 1 in. 
fett they are! fo many iumii lis or lit ithe 
greateſi part whereof are cut perſectiy ſo as todorm 
about 4 tirnts as lonp as broad! though 
ſome of therm e 
gathers term mate in bat they are allier- 
tremehy thin, do ſbch a degre that ont can pers 
cdiue notthick have y whence follows; 
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and dolid ifonceriot wi -vigorous/frios 
tions made uſe of to ſeparate 2 
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the ſcalts this manat1isproturad, 46 u ieh ãe mut 
be now added, thatahote is none unloſd by actidens 
on their external and chat the ſurſatr c 
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fiſh owe” RN and. growth, to 


ter, the hardneſs and. tranſp n the. / 
Pye their nature 32 vn 405 big 
of the fleſh of the aim 1 5 near 
of the ſcales; In fine he 
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many little bricks,” 
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in complear the proo 


2 rd e ne 
wo wa * 


ing the WHO ACE © * m 
tudes o 48 in alk the other p oi ok 
ff ſo that if Wwe Tay 'with eee e 
. 
an mn rats. 
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wee ie fan chen f af 
Theſe fr ata he 2 beautiful 110 POLL 
=" upon the ſcales; eee wii a.m . 
we find theth covered with wonderful art, 
and ver à prodigiojs cumber of concentric flu-. 
tings thereon, 1 de as well as too near each o- 
ther to be eafily't us but the laſt keeps Face with 
= 5 t 1 Tales a nd the 7 f 
e like curvity'{/ they are formed, by the edges of 
each ſtratum, And the limits where 25 e 1 'r 
and at the ſame time denote the di Ning dag of 
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theigromehi of tb ſcale: d vn have, eure 
-s thibtberitke fluti rthe-patiadof 
| emmy ine ſhil it follows henee chat thuiſeniadds 
de upon the raters tar rw ur ny | 
tkin and — pen 
ter miuing at whack r ndr the art Prater va 
ee; only! cwrabſtrve them mea the ir edges. ix ub 
abont the middle here che ſcalei as chirlcaſt, 1s 
ſee none or ſcarce atyuif thee: flutis i 
though they be very apparent abe Haſtiy u 
e upper fie: oi cher ſcale in two qſune ii 
putting in chen firſc ala ede worview 
nearer the eye than che i metidle of the ſraleꝝ arid 
in che ſecond the: middle nearer: the A e 
odge wilblook at the di 


ſteps of a ſtair. caſe om blow upwards wheres: 
as in the other the ſlatingꝭ are placed 
like the Reps of a Kair-caſe- viewed fromabove 
downwards! 5.21515 „ od an 41.90% m wort 
Tbe flutings above: mrntioned are-traveried by 
others, from the Demre of theo ſcale 
What I call the centro y the midi, 


but a point incompaſſed by cho: awc 
the-cireunferenceciobthe ſeale +! winehrpro- 
cetd fromitho centre are muc bigger thani tha 
chers, and-ahe number is fixed Being ten in the 
Ale; fix wheveot are c che ti (ol 
an, andddermihate im that pürt af tho ſchiali 
eftithe taiſ j the othen ſoir hing 

former and trrminated in ae en part f her ſeui 
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as the crooked-ones' xre imer or conview; -a6d 
rem intended to — V. Thee 


12 


eee reer 


eee eee eee 


being larger thatl that; of tte Otherꝰ the ahiclk ent 


.\Roratorkebbecr gfSonthett. 265 


-!There-are: foe ſcalea a unde ven ia 
whictvihaye:more:\works (in the Rill|! On-rhis 
fiſh we ſee two, ait were; dotteti li — 
iog each from-thatpart.ofi the gill nenreſt the back)! 
and each forming) which looks towards 

the delly of the fiſh}? terminates in the middle: of / 
thetailz-now(therſcates whith theſe two lacs paſs 

over, have beyond anyruf the reſtla very ertraor.· 
dinary kind o littia tube on their excernal-ſurface; 
Theſe tubes planad end Hay uf each ether deſaribæ 
the two dotted ines above mentioned. Rach tube 
is a little raiſed abe ti the ſtale, and has the figure 
ofa truncated cone thei diameter of one of its ende 


is neateſt che hrad and c menoes here the ſcale 
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conveyance of ſomomntter an the und 
tuous matter abrementi which oſmeers tha 
body of ſeverab ines. . eq 503 42401; 
Nor is it only in the ſcales thatthe ſilvered mat 
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I he othen ſand bf ſil vered matter, is in the ca 
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ing Upon exa mining the lamellie contained heres: 
—— I found them of the ſame: 
figure asthroſe- of the ſcales z only they framed tac: 
be; {maller 3 though I dare not aſſert ſo much}fati 
fear 1 ſhould have imagined Ifawyiwhat:I fought 
to ſee. Am- uit Hou „mach! ** R 
Vet I have h remarkwhichſcems to 
the ſilyered leaves ate not for ſolid and oonſiſbem 
in the cxitꝝ of the belly ks under: the ſeales 3 fut 
ee mene ſoma of the ſilxared mat 
ter, by rubbing, the membrane between) mip: fingtts 
that a friction, ſuch as that env 


a more vehement one, would take yp nothing from 
this membrane, though 
than the other. It would fold between: my-fin« 
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tear it alf: does — — 
lameile contained in thismembrane have note 
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a; pane Ne e Abele the; 
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gainſt chic ſides. In a word the one only conti 
the rudiments, ox as ĩt were embrioꝭs of the ap: 
and the ther baſe arrived-at chin ſtate af perſec⸗ 
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formed after tho tame manner bad beßſtefüen 
they muſt all have a matter om Gf H ey 
of little hard lamella, like tho fer et i" 96 
Ale, if thoſe ad %, have rey ee 0 
ve have attributed to them. e Tk 
bor them ü f vera ſpecies 

| have! had the fortune (dm an hr 
more have al vy found them of HSH HgU 
and always chin anibof a brighter seleur cv 
in fiſhesof. another velour /as ih"eutys 21 
peap the maſt gi ildeck ! br ted v Blücr 
An experiment, which l- Gone $4 
oftener than de ire: m Rerrari'esbs) 
againſt — ſai} pfathe NAH hattue of 
_ the filvered amelie If the efleftif enente be. 
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rs wee fin we — — ee 
a rotten fiſh, At eh — heron We wp 

and turns. yellowiſh, cuntiſ ut — | 
vering diſuppeat, in ſtoi aber eſe chücee : 
will happen eres the" NW" 
ſeales/ arc not .o ebr rp dle a nature, 

proof / boch —— — wy 
hot ir most got be bers ſuppdſeck that the 
lamella are Altered whem the effvries Spor this t- 
ie novonlyconfiſts.ob ares bat ef bunddenbe f 
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bylotion to-procarethern perftetl wh Kenn 
ture, "16now the eber ed While theſe Ry 
matters are yet freſhgithey wil "fry" bf e el. 
and in this caſe not their colotir "Hin . 
the fiſn· glue mixed with them. Thus c = 
knows 1 bar abend in Hep wer | * 
but if the fleſhy matters corrupt in the water the 
looſe their / vhitoneſs, durn:glut ind; Atid Rick to | 
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o that upon viewing them with u m 
unc CORSET firſt o luſtre — 
many mom pouring a large quantity 
water in ene tis preſerved dy means of ſpirit 
of wine, in a 'few-daystiineI:found clotꝭ formed, 
the water having ſofteneti the fleſhy partieles ind 
rendered hem — — 
Opagquezith [hem 
are only found — — 
al figure and al moſt all their for- 
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fified in the wings pf moſt of thele 1 ſei 
in duſts which aretafi off. Sites the e 
of mieroſcopes has been familiar, dis Well Kon 
that theſe duſts have 1 and very, temat 
figures,” which are different in different . 
butterflies, and eveil in different parts of bre. 
wing. ' Thoſe which colour the Tg of the 
common butterflies; reſemble a 7 
by u ſhort ick flower is fomeritnes. 
like u tulip with only three leaves, ſometimes 
with four leaves, and ſometimes with flycf To the _ 
butterflies 'call'd Pumz they reſemble. 4 leaf * 5 
plant, or rather à fan with four or fiv 
broad indenturesz the farin which” NA 
wings are moch e "4 Th 5 
conés whoſe baſ®divides' into rwo Sth conical 
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within\the e che wing, "is N leng 
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— ate bordercd) t.. HA Fw 
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whoſe wings are cach of thet com 


PR =} — 


— — ̃— 1 ä ů ¶ OAT 2 m•9 L4% 


- 1 — WH GER 


oer tlie wings 
the ſame niunner- as ſcales on the body of i, 


1 e eie — er xr laid: out 


| ESE . 


ba ds; 02 ; . 
Mb the 3 

theſe” latter ſhould'be — 
== fr YIEDO07 Wy gi eff bei alle 


2G Reed ly the uſe of ehe Farin is tho ſume 
with” thit of the ſcales of fiſhes; but has note. 
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growth." Now I 4 fill Whose fell oltalis 4 
Grcumvofutions! the ftuſtle is faſtered upon flic 
Havel bf thi ſhell between tie Wend and third 
citeuthvolutton, d Mak in whate — 8 
peſe it to habe bech faſtened in te IG of 
new born ſnail, tis cęrtain it muſt fade trade 
almoſt two cha sft! fs & ne ſpirafl. All 
the difficulty therefore m to fralke te Ilganments Gf 
the muſes; tive Ne thoſe of the ſtaik ard 
whatever means nature hat employed "fot that el 
in ſails HHN But ſhe fray have em — 
it in like manner for muſcles? M 
indeed that he has Aigected WIA In afl a 
andd yet hever law this ene But this 1005 
6 Shed. i to his Mu Vernty His 
400 Nr ils in 4 ſeaſond, Ant have RAA 
occafioff to diſſcet ſeveral my ſehr; Jet ethic 
neicher© of us habe Teeth How Miri 
ſoaif ſhifts," yet it dbes ffrift Nen 
We have therbfofé an füſtahck 6 
of muſcles, and m Sur own E to at . 
thi of the grower of Neis Nr 155 


have added that We fee eee 
either itt anirnaſs whoſe tate! & Are 

bones, Hor ft of Bs; 5755 77, An ae 
which have bn crit or 1. Bet of 
All theſe negatiee facts Ne 


ag Unſt us; the inſtance of crabs and ue was 
CEL  .vary 


N 15 a 


— Meier 08 v, and MeBte ns of the 
ee dee it being preciſely that 
— hae iche upon to "I that: chocmuſ 


FEES animals. Fheſe, as ig ell 


Menpare epvered. wach:craily r 
ls 
tion. N 
= 


wy 9 — * DES 


letye them inclieui of bones, andin 
tis 5 


0 Near g . N 1501 F 100 
æet eee not; a ſhiſting, by 
$3 the note change place ond 
de, helle, mh ng rs 

| lg rd kcbg of a 

ing, ech to anpther part than thatiit 
aſtepedito. 1 e bliogt von gnihnenm 
and ing chis, kind of ſhifting; 
lobſter s1 an, bever be ſaid 8 
; on points of| inſes · 
4 new the is formed under the 
Apen it and Ahe muede, 40 which 

TO git i Wi the myſelen faſtens itſelf I and 
robable, th ui ply is got formed; all; at 

p each mulcle, thas the: muſcle way al- 
ang 40 faſten 0. ©1971 oe 
imagine that ther is a time 2 
re looſe, at on 
eg lee ß the animal-ar Jarge.in, its ſhellthe? 
hs aly. ber,the,condition. of a 
put, off its old. ſhall. tis 
ore. {uppole,ishas there is yo! Jun 
2 p | Wwnch 


ov D of Serbe. 1 
when each muſcla is not partly patty OE e 
tothe Mell! iq o noqu Podlonig ed 

M Meryobervels"thit exch Hel Fin hoe with 
+ thin membrane, ante which thb extremes jd 
the muſcles" broligain@ns ate implanted --© 
meinbrang when ie gr muſt exten@towatth'the 
edges bf the ſhe} uch is che on * dy de it cam ex- 
tend on; ſo i che ſpiral ſhelli we find that the 
membranes only extend en the fide of the Aperture. 
As this metnbrane advanees the Jigatnents adrance 
with-it; and, as their growth proceeds inſenüibl , 
and may not always corr te che 
ſame time: there is do time when membrane 
and the Rgamentt' hre entirely afunder: 
for inſtance, that this membrane grows in à Kind 
of wavy direction, E mean in different bands, or 
fuſciuz and that the aſtia, for inſtanct, neareſt 
edge of the ſhell grows, and aſter ** another, ar 


= more ſucceſſively; until under carry 
and if we ſuppoſe" "theſe very-nartow;' though in 
extending they ſhould come to lodſen'from The 


ſhell, there would he 56 time When the ligament 
had hot faſtened, nr is it even im Mble, but 
that tlie faſcid mi though int inthe 
ſhell. M. 'Mery muy faythat'we havenoinſtance 
of any growth in tis & ind of uridutation; but he- 
fore his memoir, had we an inſtantet uf a animal 
without" either veins or arteries ; which had no 
fluid in its heart, but the watet taken in by its 
mouth, where chere it no circulat A büt in No 
heart and /auricles'4/ Ati Antal Hi | Propagite 


without: copulation;/and whoſe ſeettjs*otity 
on the eggs after/tHey are laid f all df Irs 1 80 
at leaſt as qiſcult to beleive wege 
jecture. However Loy regard it'as 2toh jeErore, 
and give it not ſo tndeh to thew kb chi hating 


ING 

298 Pe Tron v af Mibronn>5fHe 
iveffefted;235 vo ſhewrharthbrs ate 
it'may'be#ffetted. GH Nit 9:13 {pt N 
We cbm now to M. Adr ſecond diff 
whoſe ſolution will be more that/of th 
former. Ale ſhells, he, obſtrves, u wbiibhy 
whpofed 'of foveral lraver, o ſtrata; Tai: tile D 
| — ty by reucdibng 

— — ifrs 


Which ſevms io prove that thefe leaves are formed 
one after another, and t the 


of gtowch, but vH imakeyche'diffeulry 
Mey hu found: as/mairy bands ont 
a8 On ancbthat theſe” bands inlirge; 
t he the /muſcle grows: 991 ol RON 
I wif hotfay it is a tandem objet ion to affirth 
dat there das tuin bande oi de litt. as the 
thells, anti yet this feen to be the ciſe the hö. 
ders boch of the one and che other being Hügel 
1 be told.” I alf However agret that 
10 far ut ode may jd; e e een 
eye, webe oſten appear as hn rare oo che me 
ft ſhells as on the largeſt, And ſhalt woeth af 
which Perhaps will be doo puch for N e, 


that Wen the'ſhells àre old; there 
more on the fmalleſt aa n any 1 b 


fon is thei ſuch thin ela ure not No prot ugh 
the frictto of the fand nor even of thewarer vb 
that it woute be in vain to ſcck for ther id the 0 
Melle, what ſotne of them had beyond others Ha- 
ing been eutried off. Mpen other fhclls there 
grews a greetiſh mouldineß, or a kind of thor, 
which ſprets ike a mem brube over the Meg Abd 
hides müultitudes of the ſmttter/bands/ I fine x 
is certain thut among the bands which tar the 


different ſtvata, „nete bend ef chen larger in 


the argen hell thun in che leg, bor thir ne be. 


cauſe 


Beyond chi other 


is that M. 


Sr ö 8 


Roy AGARENY Sine 109 
he little bands have been inlarged, but bo- 
Aue ara fiſh is arrived at a Srtain bulls, 
its 3 quicker, ſo, that as the bands 
* s gr Nwn, in a certain time, the bands 


largeſt are usually found bear tba 
hell, unleſs in ſome othet 
— iQion 1 to have mad one aus 
- ſeveral of the thells,, Garden ſnails afford a good 
aer of . — ſtages of growth 


are here Well When they axe little there 
are 10 rms in a lines com» 
paſs, whereas, . there are ſometimes ſe- 


veral lines between ons term of growth and anotherʒ 
laſtly, in the larger ſhells. the terms are frequent- 
ly wanting, which appear, when; they were little 3 
ſuch lender. inedualitiea having tenen 


olf by attritions 1... .; wir e od as 
ten have Kalved. o the two A 


ws * I hardly ſoppoſe that they are all le velled 
MA be raiſed on this head, and. will even 
els. chat the ligures of ſome ſhells are ſo very 

— a4 that tis hardly conceivable hom they 
ſhould ariſe from a mere appoſition of parts. But 
the ſol Witte 5 perhaps be eaſy, if we 


knew th ol the animals Which inhabit 
tbem, — which befal them at ſeveral 
ages were n and, in a word, if we could 

ace the growth, 0f,.qheir. ſhells, with;.che ſame 


— a8 I. of ſnail-ſhells. If We 
did not hagw, tar inſtance, the figure of the.filh 
inhabiting one of the; thells, called nuili, and 
what part, thereaf it poſlaſſes, it would-be; impoſ+ 
lible to conceive how at ſhould be formed by meer 
Juxta-pofitian. Every; body, knows: that: it is of 
the claſs of thoſe gwiſtad ; ſpiral-wite,! den. 
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ſide is tra verſecl from ſpacers 1 
Partition alf perforatecd in the ale - 78 
enn dl fiſh have built alf theſe patfriviis: ny 
may it de aſlech can it Be Jodged among therm? 
But this dificulry” diſappiears' fu 


figure of this fiſh, as given by e Hem 
we find chat its body is not Wreathed like its 
and as thoſe” of other fiſnes with wreathed helle 
are ; that this only poſſeſſes the ſpace between the 
laſt partition and the aperture of the ſhell;- chat in 
all. likelihood it is only faften'd to the vertex or 
origin of the ſhell, by a ſtring or ligament — 
pm all the partitions. Thus much known,- 
eaſy to explain how the nautilus forms new — 
tions when it is grown. too big to be at eaſe nin 
antient nitch or ſhell, ſo as it cannot reſt on the 
partition Hithout being too much crowded, Andi at 
the growth or extenſion of its ligament; allo it 
to change its place, it removes from the antient 
partition and fits down at a proper diſtanee, 
where having nothing to reſt the back of ĩts body 
againſt, there iſſues from it a ſtony juice like that 
iduing: from the body of'n ſnail ——— 
it is made bare. This firſt juice thickening be- 
gins the partition, which that coming after fortifies, 
The inail which has afforded us ſo many in- 
— will here furniſh» one more, when when at iche 
beginning of winter, they retire into t 
they male a kind of partition or lid thereon, 
which cloſes its aperture, this matter indeed is not 
of the ſame conſiſtence as that of the ſnell, hut the 
reaſon is, that that part o ic body turned-towards 
the aperture, does not ꝓield fo ſtopy juice as the 


reſt of its body. If the ſame ſnail continues a 
good, While ſhut up in- its ſhell, ſo that its body 


ſhrinks conſiderably in bulk; inſtead of one par- 


tition it forms three or four, which accordingly | 


We 
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22 e 4 bo 
Mais 9 3 r oe 
eckig pumpt the Forcing pump. ans 
— whieh is called the ft aud forcing 
p. wWlürh malæe che three of pur ps 
n at preſentggj 2 by 1 inter- 
vals 3 char which I here it con- 
tinually, Juſt as the double bellen male u 
tinual wind!“ i Butlins Yo IOW; 
This is both ſucking W pb der 
yet it the common < 
ing pu fg mps in o body rhe pump, ic tka the riſes 
or falls it t Was 
— which tiinkes”) it raids hivhle the 
water of a common pump, in which thẽ diameter 
and height of the betty of the pump, would be 
equal te that of che EC Wr ON 
deſert"? / n — 0 at its; * 
Let chere 


clole at the borom, and open Gain 4 
hole B. Han“ ach! 2 ae Art by'a 


Crepreſer the Nat ei t 
It isalike thoſt of che common 
— 1 — a band of leather or 
= that c may! Fm _ ane inlide 


16. 1184 i i 1 ar l. 
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Ne 37 oa, ich on 19h Gi Rate 
Ronen 

on. the. z hind of leathe 25 
that che. 2 . | 158 — = | 25 
P! on, | 


1 0 
Ee 115 


10 9 


is the f for _—_ WE 


_ SID N Ni 
« 15 hart [ho © reſervoir; 8 1 1 
15 1 which.op open, into.,the bare], (aud 
he ve 


| of. them.'a,valve fy 
tbe,” Br e {eb J the 15 | BWP. 

leave "Pf res iſſue 0 e Vaten of the 

Sh ng tube . 40 0 . 
wa et r.1 barge! 

de ow 5 abe. — 

y 

"re We re 
that T have al 


0 the air Gasse Fete te gh 
rel ee ; 161 2001 02 I: abs | 
N te preſents th he love ale he ater, 


2 
8 e 5 {6,faile Np to, ve. abat 95 rl 10 ue 
a 


Wh" RE e d 
and Wille Enter into, = 8 
"bf the fuckibg tube, der 


714 7 
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1 — 


S "OE ern ee 


S BST *S 


into the aſcending tube, becauſe of. i e Valve at 
the entrance ee frm os | 
22 175 


| 1 * 
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ef alt: aig upo 

N. makes i riſe quite into the'batrel | 
As, fon the, Ai Which is above the p ſton, When 
ue miſe tiße pifton tte firſt Pins e ä 
tion but it pa ſſes ines the forci) baer it has 
no other vent! When! we NN 


oper 
make the piſtom doſcen it e tha the wa- 
ter, which has Frey; into rhe barrel a 1 65 
befere, and is then belo the pifton;:Will be forced 


but it | 
that the, piſton begins to deſcend. in the lg 
ſacks'new' bog the upper == of the Tok: 
ing tube, for the feafom that I have mentioned, | 
75 this Vater e Wen pals 5 into the forcing 


tübe, b 1 WHLE raiſe the 
ton, Wh 3 1 0pp the 755 | will fy acl eg ty 


the'I6wer branch e kae fucking 9585 5 will 
continue wha dorm? dee, as long as the 
3 the Hertel of, the p. Ae 

aa Rn hs the piſton ol zhis 

cks the Water, and. that 


ww 


fort of wk p omg 
At 006 Conte © Whether It, i 
Ho" Sir cw | 16 fucks the water 
by "ie"? rop el, it Forces a t at the ſame 
be 5, = Be 18 Anh that 9 when, it 5 by 
Me Vögte, "ir forks it by the top,” WT: Apis is 


ſufficient to prove that this pump, mult, ly 
furfifh vx t t e Br os 5 


time loſt in 1 of rifton that 
eli. i PE 26. 75 21 — 
of th 7 Ker Pömps hiths rt 7 hag VOY 
0 the power, ieh, kes chys. pump 
contmually, te Me which 
9 7 2 may 


ate fd am | | 
labour of che move array 


tz 5113 bin i I S tlg his; 
5 ais proper io mention; that de is indifferent 
ether the piſtan enters t 2 
Ele 0nd duc vomey as well put it 
tom, if nd it oonv Cg t, as 45) 
ptactiſed on ſeveral occur e be 
not 11 27015 ! aadt gag unge r 
VIII. A diſeription e Ter 
D uu £0 e 
ire be rü, when h Maul 3.99 if, 


j Jos,” At 
h off 50 1 5 * arts 70 As 


i © very en Mba vater ene When the Fai 
gets a the windows, thoug 
they are Mut, boch Berauſe it polls the frame: 
and becauſe it rotꝭ the fibors And Eielings, and yer 
let us take what precaution we will, if we have 
only po ons GH Windows, Shen Kirk en 
drives-the*rain”aptinſtthew;, dels hi ratz 

but thut this Iticonvenience muſt happen. Foe 8 1) 
Tb rewedy Ack, 1 havelcontvived to make at 
the lower traverſe of the dot mant e Wide 
tows, the addition Which I am 

but-befgit PBegin, ir will'be ploper Re n 
this traverſe is. A 2113 10 0 Sgiqon 
ne 3 Decade g, i746; oth 485 #5803" ba, 
. . gif - 17 0 * * The 


318 1 * 
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rr hed ie bt io 


cut io che Jer teayerſe; eee 
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The winde efdwelling: — — —.—1 
— — — —— N 
im the other chey Hates — 
PIball ele on 
laſt ſort that ſpeak, I ng 106, 


window is cot DHEd of e Fane of the fs 
of the aperture the WiWGUWE WHIP fn 
This frahe 8 Mace ur SU 
wood, of which che cW˙.o . Uprig eee ehe 
battant de dorWantsy" 468 tie C others which 
join them, one at the top, and the 6th&Ye«Hhe- 
bottom are cillec Tr Abr Tt is tht 
400 bins them — cee "hat" — 


{Te tb 
looked: tt” Wet: 


the 1 — 
ur hte rs fo DEIL eke © the 
The ö 4: 
traverſe of che dörmrantt with. its fpcur ewt 46h 6f 
in the plate Whett che bo g fry ont 
outfide, and NPN repreſents che e 
the lower traverſe of the glaſs Fathe with itz pott, 
and of the batten of the 211 frame Fink gd 


its height in che fache Place Bebber, 


NOPQ 1s; the, fenilune cut a7 
way, in 8 ta verſt of 958155 f frame.” 
is commonly between the lower traverſts of the 
two glaſs 1 great care is taken td 
make, them hot as cloſe nf poſñhlen hat the was 
ter gets in, and; falls pn dhe ſace BC af the fen 
iure, and thence upoh;;the inder ſupport I of 
the window, ang aftetwards into che chamber. 207 
Iris to Pp his: ipconyep een, that l 


contrived ta h As che part K of theface BC:m 
ſloping on the fide of. the bottom of the # 


and that in the whole length of the. face B and 
Plate III. Fig. 3. 


4 


toward 
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toward De ang and in the whole length of 
the Hoping face FG, from the point G. to tho bots 
tom C of the fenllure, I havg made a channel 
CVG four or ſive lines hroad, ang fix lines, — | 
toward the middle of the window. whenit 
not exceed four feet and a half, becauſe this ck 
—— — hg ag ĩt draws neter the battens bf 
he. dormant, where. it is no more chan two lines to 
the breadth. Voch ln To: theo 
In the place where this channel is the 
which is over againſt the meeting of the lower tra: 
verſes of the glaſs frame, I makg tha Sls | 
A; duct VM three or four lines n 
— rom farm gs _ . di —_— 
traver/e andd its 
Bit and ends on the outſide; this duct muſk 
eas great a ſlope as poſſible, and both it and 
the channel CVG ** be painted with oil, and 
alſo the traverſe de . dormans in its Whole 
FGYCHDMEL if the window Bene with 
only on the outſide. Fad - 
It is eaſy to ſee by this conflration, that the F 
water, which 2115 get into os Hap ll of | 
euillure „cannot fall upon u | 
9 of the channel CVG, and the doping 
face FG, and that it will eaſily go out by the chan» 
nel VM, which I have 1 to * coplipangy by 
experience. | 2:10. we 


IX. Experiments upon found; — M. de ts | 
Hire; franflated "by Mr. Chambers. bs 
The found formed by the meeting or collifion | : 

of two ſonorous bodies, muſt be diſtinguiſhed 

from the tone thereof, which reſults from à com- 

pariſon of this to another tone of the ſame nature, 


The ſound of a body ſtruck, does not depend on 
+ Auguſt 22, 1716, 
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the e IL NRA been 
* 60. dod but only on a trethor or 

the parts of fuch body. This M 
= a P ofß and has ſince been confirmed b 


me in ſoinetliſi IJ have publiſned on that 
which M. Car Ras — fic te adopt in 
expreſs treatiſo pom muſic .. 0 


The experiment I am now About to relate is 


extraordinary I took Teveral cylinders of 
different kinds of wood, as. well as of different 
lengths and thielcheſſes, abd Iaying them on my 
fingers by the middle, without graſping t 5 
ſtruck them with a hard body, of even 
piece of wood; from one end to the other, . 
curioſity to learn their ſound, but 1 ſoon perce 
ved that the ſound>was not the ſame in 4 
of each piece; which at firſt 1 Aeg d to the 


conſtitution of the wood, imagining it denſer or 


looſer in ſome places than in others. But gpon 
further derne e. I Wee chat uben the cy⸗ 


much the * aw the —— 92 2216. D 


I I afterwards repeated the fame" e 


upon rods of ĩton; and tho? they wert not rurn'd, 
but only forged, I'could eaſily perceive the fame 
thing, Van this only difference, that tlie place 
whete the ſound altered Nu weufr the ends 
than in the cylinders: of Wood. 

Not contented with this, Trae! en ex- 
ref with brass wier, ſuch as that uſed in 
harpſichords; ſtretttung a piece of this on a deal · 
board ds of Hive foot long, five inches broad, 


and an inch thick, when it was brought to a mo- 


derate tenſion, I ſtruck it from one end to the 
other 


ronger, .. I placec 
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ved, tho; the 
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6 en ation of the een 9 
wy ſud, hy te fame aur * 
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ring. ox on 1 0h 2 
1 preduce is 
clear and ſtragg, a ede yill, 
» WAlere Hy may or 1 ©: 
a key, or on the. Ae 
Wl he e ned, Both 
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7 ſamg, as before; a ſufficient ** 
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ares, This may x 
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4 knife in 4 certi pofition, 
ene by Afi pho 
cortfir 4 
temity of each trarich Ie ſy for zu wis 
cale the clear found, Which the 9 
yielded when rack on the tip of the firy 
comes obtuſe by teaſbn'the a hee 
the iron is by the 

Bur 1 have ſiner made ſome 
which ſeem moöre conſiderable than l 
may ſerve 4 4 proof of this ſyſtem. When che 
rongs are held by their bough on the tip of the 
finger, and the branches are ftruck Aarwife wich” 
— — —— and 
the 


oach- 


ciod that the tonesef rheſe ſounds made fifth, the® 

in reality the vibrations of the'brunch@'in'the two 
different manners of ftriking them, eannot be at 
all different as co duration, it being the ſume ſpring 
that is put in motion, but they are ſomewhat lets 
extenſive when ſtruck” om the 'Airice" the 
motion in #off therm is es 

This « 1 repeated wich un fron ruler 
2 foot 8 niches long, T5 lin: broad, and 2 Hin. 
thick, ſuſpending it 1 on y fingers 
I ſtruck it on the mat Nde, and" it : 
clear found'; but ſttiking it again on — N 
tho“ in the fare” direction, ic afforded a much 
ſharper ſound, as in the experiment with the 
Ver. V. Ne. . Ke tongs 
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tongi an fret dne lch ha yr enpecad ther p undi 
— acute when it nens {truth oni aflag) 
ſide thin ehothep edge. 
cqual on ανth fide!” — JhontetHidk: 
neceſſtyi bam thaſe-which; bappen por Bolaterilh 
ſtroke; as dhe fuict im makes non qppaſſtion in cha 
latter caſo ↄitho:ũt muſt e beorernembied, onithe: 
other ſideʒs that the body ofitherruler wake om 
reſiſtance tolithea impulſc, aan] e—ð 8 bly nt what: 
would be done hyia thicæer h m, 2uf bog 
This Jodeme 407 imagine that domething nne 
might be diſocveteti by: ſuſpending de rulercby! 
one end ju, ſmalb flexible pi ckchrend, endum 
this poſition flrilting — 
tha: flat. ſide, land aſterwards on the bedgi, uthe 
effect wag; that the ſtroke on 4h flat ſicle ara, 
a; much {harper:; found: than that —— 
contraty tohvchat happened ini the ſor es æuptri . 
ment, whereorthe tuler was ſuſpentled hy itsonidi 
dle the part of the ruler i was lſo noted uiĩee 
the ſaundo becmmedradened, schad before, been! 
done in the cylinders. both when the ruler wa 
tefthined hwitü middle ad: by:00e-enGs 4 V nt 
Jo diſchver in ſome męaſure what. befalls theſe. 


ſoumts, we muſt explain the nature of e 


and: how tds produced-inelaſtic bediess: 
the: vibrations — bodies they are ſo vi 
that there is noideubt but that there: are | 
theowhole' figure of the hd, nc ini flib o 
Pie vibrations of a ſpringy body produced 
{nib ſound; ow αrcat ever thoſe vibrations. 
nay bey as my nin toogs, by ſqueezing the 
extreams.of the branches ginſtt each 
letting them1ſuddeoly: looſe gn for, bere dhe 
vibration will/be ,yery cpEνον,ꝭj without: an 
ſaunci being hon. On the ry, vpont:the 
ſinallſbachotbob ait bare hard \ 
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far tha vibnatians muſtiboẽ 


eh other 


ne. 


* —_— Su 


„ * 


| 
| 
1 
| 
) 
| 
) 
| 
N 
) 
| 
| 
| 
| 
| 
| 
| 
| 
| 
N 


AWARD Sent dl 210: 
how ret d N bedr the body ru 

— winke hoard, n5Now foch — 
F of? ckrizeKy! 
af nh buy 
wy pere nenen ge 


—— — — 
min e Hefore;.adraitca new ru 
and Tis the re chis/zinthat muhes 
an impreſſtorr on thereary ard; che found.” 
k cannot however be denied, but that the vitras 
tions of -/body}>frony whence: undulations ariſe 
produce a -twotiondintheair,-Jodged intthe:pores: 
of ſuchbodyy but this motiontis fo. fh, ct 
pared: to chat twhithccaufesToutndy Aha therears 
cantior perceive Ry and yet this e e, 
with thaysf who fares) preddoes ardivertity is 
the: ſdundꝝ of Ode ſrack;;.fo chaviir'mayuber 
probably=wivanced;"thar'ehefoundTisoproduced: 
bythe farringetbet thut che tond of the four us; 
determined :by td vibration; f chat tis rhe dio 
ferent vibrations or undulati oho, orm bo. 
dies, that make the difſtrem tunes of the fourid ; 
and che like even holds in one and the ſacne body, 
as appears from! tie" Above related. 
Henee alſo it! id, that When the motiom af the 
vibtatidns agtees With that of che jatring owe heat 
one diſt inct ſound, which will even make a cons; 
cord With andther Wund of che ſame ody ſtruck 
after a differetit manner, provided tho jarring 
were the ſume Fur ſuppoſing che vibrations 
—— ond chüt their relation tei each ather is 
neur that oP dne6Rwo, or two to tchret. Ag. the 
jarring Will an — — and 
produee a «Concord, 2 It muſt alſo l be obſerved. 
dat tho” he vibtktions of ſuch body ſhould not 
E e 2 agree 
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agree exactly vith the jafrings, there will beg con. 
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J. Meteorological obſervations made at the roy- 
al obſervatory, in the year 1716, by M. 
de la Hire, 

II. Obſervations on @ borizontal light, by M. 
Maraldi. 
III. A deſcription of a machine to raiſe water, 
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IV. An enquiry into 25 dates of the invention of 
the micrometer, pendulum clocks, and per- 
. glaſſes, by M. de la Hire. y 
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In the MEMOIRS. | 

I. Meteorological obſervations made at the roy- 
al obſervatory, in the year 1716, by M. 
de la Hire, 

II. Obſervations on @ borizontal light, by M. 
Maraldi. 


III. A deſcription of a machine to raiſe water, 


by M. de la Faye. 

IV. An enquiry into the dates of the inventi 
the micrometer, pendulum clocks, and per- 
* glaſs, by M. dela Hire. * 
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T is an obſervation which holds almoſt ive. 
ally in nature, that the ſame things paſs both 
in great and in little, ſenſibly a inſenſibly; 
on different occaſions ; and the beſt ſolutions are 
thoſe which transfer the cauſes diſcovered in the 
groſſer phenomena, to thoſe which are nicer and 
more ſubeile. M. dela Faye had obſerved that 
the hones dug out of a quarry in Lorrain, where 
they are found over a kind of ſlate, are ſometimes 
intermixed with black veins which make them leſs 
fit for the razor, by reaſon the matter of ſuch veins 
being different from that of the ſtone, prevents its 
lliding freely and equably over it ; and yet further 
— that theſe veins which penetrate the 
whole yellowiſh ſubſtance of the hone, muſt come 
from the late, which being yet fluid, as all ſtones . 
once were, at the time when the hone hardened, 
had thrown a foreign matter into the ſame, which 
[a7 inſinuated through all the clefts, or inter- 
ices it found open; and he further imagined that 
the ſlate might thus be determined to riſe into the 
hone, by the _ of the 1 — | 
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1. of « a ae foe gt fron the 
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. which is found in ariver, 
of the iſle of Ceyian, about the fue of a French 
denier, flat, round, about 8 line in thickneſs 3; 
brown, ſmooth and ſhining, without either ſmell 


or taſte, which attracts and repells little ”—_— 


= bw 
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ſtone; ir ceaſes, and they continue where they 
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dies, as aſhes, — of iron, and bits of paper; 
M. Lemery ſne wed it, ic h not cammon, and chat 
which he had coſt fifteen livres. 

When an iron needle. has been touched with a 
loadſtone, the loadſtone attracts the north pole of 
it by its own ſouth pole; and by ah fre: ouch 
pole ic repells the ſouth pole of $6. needle, thus it 
attracts or repells different parts of the ſame: body 
according as they are preſented 10 it, and it always 
attracts and repells the ſame. Wegen u 0 11 

But the ſtone of Clan attrafts and tepells the 
ſame little bodies pre ſented to it in the ſame man- 
ner, ind it is in this that it differa very much from 
the loadſtone. It ſeems to have a vortex which 
is not continual, but forms itſelf, ceaſes, and be- 
yr again inceſſantly ; at the inſtant when it is 
formed, the little bodies are driven toward che 


were; it again, that is, there comes out 
of the ſtone a new efluvivm of matter analogous 
to the magnetic, and this Muvium dti ves the little 
bodies away. It is true that according to this idea 
the two contrary motions of the little bodies ought 
to ſucceed each other continually, which is not the 
caſe; for that which has been driven away, is not 
attracted again. But that which they would have 
attracted they lay pretty near the tone, and when 
it repells this body, it drives it to a greater diſ- 


tance. So that what it has once driven away it 


cannot any more draw to itſelf, or which is the 
ſame thing, its voriex has more force to drive a- 
way when it is "I's uſell, then to . when 
it is formed. 
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h the younger, informed the academy 
che Joan of Fenuary" at Ude, the 
e 8 — hanging 
10 W, That they ſeerned toctunch the hof 
05 of fire appeared ĩm the cloud it che 
TRIES the {quarey and wich a noiſe like the rel. 
eee eee 
the c an itlelf upon uare li * 
1 ofg fire, ſince which the ſame thin 
happened at cle dame place;.. 50 bare ne ie 10 
© 477 90 FC q 
IV. Of an ebbing and | fowing well, 012 
15 Yo het of the Jah. Lge road of Ploy- 
gaſtel, between Breſt and Landernau, there is a 


F _ which, riſes when the ſea, which'is very-near 


itfioks 3. and on the contrary ſins when the a 
lng ſa well knoyn in the country as 4 
wonder, that. Ml Roos a ſkilſul mathematician 
thought it beg his inquiring into, and has ſent 
an e 0 the e wich a very plain 
9 hens the weltia bighe chan 
the 2 of the; ſea at low on in any tide hat- 
ſoe ver, thence it whe that he water of the well” 
ruvs out as faf as it can, or that the well fink" 
the | ſea. is beginning to riſe, which cs 
tinyes until it it riſen, up to theſſe vel / of the bottom 
of the well, a rwards as Jopgias the-ſea con 
e , Files che well riſes y ich it. When en 
Ns EAR yet.3.conſiderable-time; a; 
wh ich Fs ainder of the, ſea water, EY 
en 158 he. carth, , penerratey dt flo rdy, and 
falt ſucces Ip 11 be vel, Wich riſes aglin 
although This water is ſo well fil⸗- 
aT tered 
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tered in t We tenen Ihen 
this is e the well begins to Mee 
Gniſhes it. e A 
gel 10 the ſpringp and, js defetied N 
wall ef -uricemented fond and NR Receives the 

waters from ia neighbouring; ut fn, Wien 5 
have been great mainz wt . 
the alterations chat choſe. waters kN bil 
eee eee They ine 
from drying; cntinely;:in/zhie winter Pacher hy 
is low. It dries ſometimes ĩn fun met for want 
this aſſiſtance, and becauſe allthe ſen witer is N 
up by too dry a oil. 
y. Nose M1 2 IV. AID Ad Da 
Of a remar of t riv 
3d 9 8 801 203 Erau ae 8105 / 4190-7 20, 1. 
Dat Net LASERS un. A 1 895 1 Wed. eo 2 
The 6th of Fane; er org in the morn 
at Ade. which ig toward the ont 22 
this river ſunk Alhat once; and ſd Tow Thar 
bridge of boars funk alſo, and thty Were b 
2 * the chains ahd cables = 1 . 
is whick appetred tot c "A 
ſiderable, aan uf e ei ge ere, a4 
the great earn tor, of the fiber, "Was . 
not more than 6 feet The 66th ht of the 
_ in the port of Aue in abont 22. N ined © 
a quarter ot an hu in ehis ſtate, after With It 5 
began 0 riſe very faſt wege ab = 
hour, it was at firſb@fſoot Highs 1 
its 


but in a moment aftt it reſumed TY 
increaſe. of a. ot dm eight Was ofty the? effect Uf 
the- rapidity» of its rerurm Phe f 99 * m th. 
afternoon there r but fel * 
conſiderable. hen the wagte cf 060 it 
vas fle) and eonſeryently eame' NA 
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The circumſtances that attended this great figk. 
ing; and the rbturn di the water; dere n"firtfe)wibll 
which varied from the N. E. to the S. E. and 
W. 4 Hege c ar a fa Yuantiry ef Hin it 
BUG ere tkbight befbis 10 
The wit Efthe fea does hot — — 
the river, hae Wbetf the“ wind At N. M 
kent, beczteſe IU rss He Water öf the HV 
ade ner when keis Tver ts ruf, Werbe thih 
Jevekfbbthe Tea! N bed thi 
e A S: W. R dH he nter of the K 
was the rer; and they Cuff it fall, Betaule 
the water ig then higher tham rdinary, by WHbot 
and a halfor two feet, and it'is then falt. 
The water of the ſea und chat of the Pranr t 
Agde are cammonly pretty near the ſame ſevel. 
They reckon from the outlet to the bridge'ef 
boats, tobe r goltoſſes /, n u og 
There ib vo fengble flux or veflux wpon the ber 
ders of Mt. 10018 t NU #6105113 toe n: 
There has been at other fimes at Agur che like 
linking. One has been known to happen i F. 
bruar but commonly they ure enly in une, Fuly 
and Augaſtʒ ſometimes they have been 3 or ume 
in one day. Some ſailors relatè that they Have at 
ſich times met with ſtorms,” and that there are fel 
veral eur pents to the fc! Wala nne 
It is to M. Mairum that the academy owes this 
accbuntz it ſeems reaſonable enough to attribute 
this 5b. beſtiake; which mult 


#2011990 to an cart 
we beth only at the bottom vðf the outlet of che 
wer, act of the ſea / It muſt all at onee habe ſunk 
the cant beneath the river hd then have Failed 
it, and reſtored it to its f {1 nao 2908 
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vegetated Fa the 55565 and . — 8 — 
Erez, nee his, beingta member of it, 

as pulled out of the earth wich a plough, 
by a . — near the city of Reziers, . From ch 
baſe of it proceeded a \ 
which had the appearance of freſh; juicyand live- 
by roots and ac.farit gepteſenited 
| vegetation. . But on cramin ing them 
more cloſely, M. Mairgs undeceived himſelf, they 
were cylindrica, -hollow and ſmooth on hein in- 
ner ſurface, whence one might eaſily pluck. che 
filky fibres after letting Ce Gn a little in Ma- 
ter. Upon the fire they ſmell like hurt horn, 
and the chymical diſſoluen have almoſt the fame 
effects upon them as upon horn, all this pots that 
theſe falſe' roots were; geal animal productions. 
Some unknown and ſubterraneous inſecti that 
make bags like the caterpillars, muſt have gather- 
ed themſelves in great numbers abput.chorhorn, 
have been noutiſhed by it, and have find. their 
bags which they have pus and built after — 
manner. It follows from hence that 
muſt neceflarily, have been hollow —— 
may perhaps have come out. of it under ſome 
form, — — es wed 0 
prepate themſelves for their metamorphoſis, all 
the reſt evidently agrees with this explication. M. 
Mairan acknowledges however that he has put o- 
ther horns in the earth, and that there dus not hap- 
pened any thing like it to them, although he has 
varied the experiment many ways, He has not 


Plate IV. Fig. 1. 


ſeen 


222. Thr Even v and Mentoune of the 
appearance of regte or bags bf ii: 


ſeen, either the 


been kt eñpoſed to the air, have been 'eateh b 
a hairx iti db, Which ig made very like A f 
| caterpullar, ote or two lines in length, pt 
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The 15thof:Ofober, àt half an hout after: 10 


at night, M. de Ia Hire the ſon, ſaw a white and 


pretty lively ſtream of light, about two degrees 
in breadth, and five or fax in height, which, ap- 


peared directly to the north behind ſome thick 
clouds, raiſed about 15 degrees above the hori- 
zon. It was like thoſe which are formed by the 
light of the ſun hidden behind the clouds, when 

it paſſes between two different planes of theſe 
clouds, and meets with trains of vapours, which 
are illuminated by it, and expoſed to our eyes. 
This ftream of light was a minute in riſing, 
and ſtood till during four or five more; after 


which it began to enlarge, and ſpread itſelf in 


three ot four minutes into ** of 20 or 25 
degrees, partly towards the eaſt, and partly to- 
wards the weſt, and made all this ſpace much 
more light, as well as ſome clouds which were at 
its extremities. Aſterwards this light grew fainter 
always from the middle towards its borders, in 
ſuch a manner that it was entirely extinguiſhed in 


the middle, whilſt towards the borders it ſtill 


remained pretty ſtrong. (5 4863 1 | 
This phenomenon being finiſhed, there ap- 
peared another at three quarters after 10, in wow 


ns 
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[on 7 pe; 4 
pops = Jedi nat n pd Nin, el 
hg to 150 by the: ſituation q the ſun ut 
that time, chat it hag qa ſhare in theſe effects, nor 
2 car nets 0 wo moon, altho? N 
p 0 an bbtizon 
5 — of theſe . 4 — increaſe and 
; their manner Lo — can only agree with 
0 exhalations that had inflamed themſelves) in the 
6 air; and that ſo juſtly,. that it is eaſy to ſee we 
; cannot ſearch for another cauſe. Theſe lights are 
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AHE 1 0 which, fell in rain 26858 
ſnow, was in _ ns. the ns 


3 Lin. 
N, e 
„ 

es 
May 10 
June + 8 


The ſum of the height. of the water of the 
whole year 1716, is 759 Ines 2, or 14 Inches, 
4 lines 2. * 

This year was very dry in proportion to the 
middle years, in which we have eſtabliſhed that 

there fell 19 inches of water; and as 22 4 
but little water in the ſpring and in the Aoi 
the hay and ſummer corn produced but little 
the . r part of the fruit did not fucceed, — 
: withered, upon the trees without ripening, in the 
provinces where it is uſually the molt plentiful 
| Vers the Wheat 14 was very good, 
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hat done harm on one ſide, 


morn ity rp 


uſually grow jn'w and cauſe the corn to 
ſhed ; beſides, the ſtraw / very ſhort, and the 


ear Was well; f e ſummer mon 
bebe 5 0 a e 
ſtorms, have a Reh littie 3 And this is 


what makes 1 year ſeem very dry i 
tion to the middle ones. 

It mowed very müch during all the month of 
January, and the greateſt (ſnowrwags\the, guſt of 
this month, which being meaſured ſupplied 16 
lines of water; the wind was then S. W. Alſo 
this month has furgiſhet more water 9 


the other. 8 15 1 GN, Won 

The ſnow in — 2 was not great. 

There were no ſtorms this year, only a pretty 
large clap of thunder the 19th of September, wi.h 
a moderate rain, hy a ſtrong 8, W. wind. 

The great quantity of very thick fogs which 
were this year, N been of great ſervice.to the 
plants and trees, 

The winds, were commonly. pretty variable; 


but on the 3 iſt of Oober, there was à very, vio- 


ent ſouth wind, and a rain of almoſt 6 lines. 
The laſt da of November the wind was etty 
"0k KS W. but t without rain. 1 

21 =. a} 
0. e "thermometer, gt 219; 


: 
ie a4 +3 


10 es oe Which I have „ye uſed, 


fell aß the lowelb to 4 parts 4 the 22 of aner, 


which i 18, 2, ſign. e * .f. eat cold, tit laſted 
only the night befor "or the following days it 
roſe again conlidera One may judge of this 


cold by comparing 7 It wich that of Fan 1709, 
bo 


Which was reckoned one of the greareft that ha 


Vor. V. Ns. 51, 68 
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deen, vcr in this country;'for the ſame ther, 
255 to ; parts che 1c and 
aniary, Pe: rant oe 
e year laſted longer thin that of this 
Pho int Ache 22d of January this year: of or 
was north;"Hut that on the 14th and zt of Fo- 
va 1709, was at firſt very gentle; then 
dling at N. N. W. and at n end to che 
and became very ſtrong, with ſnow. In the be-. 
ginning of the month of February this FRET 
It is often cold, it hardly froze.” bw; 
This fame thetmometer roſe! very high arithe 
end of the month of July, and all the-monthiof 
Auguſt; and it was at the higheſt on the 2 2d of 
uh: at 62 parts 7 with à middling weſt wind, 
and ar 63 'parts the 1909 of Auguſt with a mid- 
dling ſouth weſt wind: e 
All theſe obſervations e ale, PLES 
wards the fun-riſing, which is the coldeſt time uf 
the day; and about two or'three hours after noon 
waer, hoy again to 12 parts, at leaſt in the 
ſummer, for in the winter it riſes very apy 11.90? 


© E217310079 N1 0 the ee, . Aa 0 


My common barometer, Which is u 
placed at the top of the great hall of the obfer, 
vatory, fell at the loweſt to 26 inches 9 lines the 
iſt day of Januaty, with a middling ſouth wind, 
and it roſe at the higheſt to 28 inches 3 lines the 

&th of February, 725 a north. eaſt wind chere 
fore the Uifferetice between theſe h was as it 

xeherally is, very nigh 17 lines +, I odſerve 
wg as "have already in many years, that che 
| aries is commonly ſow When the wind comes 
about rhe ſouth, and { high when the wind gets 
towards the north ; arid that it often rains hen it 

is low, Act is fair when ie is high, Bat there wre 
| 3 * great 


— ow w- 


-n a. EL. e . MX... a. DA. 


—. ki _—_—W — „ ig 3 


| \ Roval ACADEMY — 227 


great changes in. che, winds, which may conſide: 
— alter this obſer vation, for the winds. which 
we obſerve, are only winds that reign word te 
ſurface of the earth; beſides, we often ſee when 
chere are clouds very high above thoſe Which. ate 
near the earth, that; a Jow., wind comes from 
quite oppoſite ſide to that which reigns above, an 
that might be without being ot af mr 
pere no; clouds in the 

make us o bſerve i NK. Ic mig | 


cauſe a calm. „But 10 male theſe gbſer 
little juſt, we ou n aware 8 
wind has reigned for ſome time, for 2 
wind, which forms ſel upon the ſurface 7 5 

earth, makes no alteration in the height of the 
atmoſphere, which. is ſhewn vs. by the baromeiter; 
and it is this height of the atmoſphere which 
ſhews us moſt juſtly rain or fair weather, : for ye 


know that in the northern parts of the earth; the 
atmoſphere is a-great deal more raiſcd than in the 
ſouthern, and that ahere riſes tquch; fewer Vapcurs 


in thoſe countries than in theſe: wherefore the 
winds which come from the northern countries are 
always drier 77 BAG which come from the 
ſouthern 3 and that. theſe 1 0 1155 99 0 


the height of the, atcho ſphere; and N e con- 
trary the others 8 it. Thu 3 of 
the mercury in the rome wa Ks Fain, jad 


us riſing fair x * ; 
We, may {til 240 to this, that "when the ; at- 


moſpbere is leſs heavy, and conſequently, leſs con- 
denſed, which, is 5 to a. More. rare me- 
dium, it cannot . particles. of vapours 


that ſpread, upon i which are obliged to fall „ and - 
ſo form, rain. On, 0 contrat y, whe en, the . at- 
moſphere is motę con Gr itappeoach $ nearer 


to 


228 Theo Hisrory wndManorny ofthe 


to a mare» denſe medium which ſuſtaining thoſe 
vapours i ades not oe o ny rain ; ul 
ſtinks wich exhale from ahi comtnon fewers, ate 
ſmelt very ſtrong when the bafometer is low, but 
they -6dflyorie in a thicꝰ atmoſphere; which 
Nr er FOIA 'obferve'in ſmoaky*'c; 5 


bebbe 1s idw 22991 = wy 0 


1 an s abe dechiyation af abe needle. „AT 


We hawbebſerbech tHe Meta tio of the neddle 
wich many \needſes" of different lengths and e. 
$73 Phe firſt oh; pes rage needle df à 
thread of feel eight inches long, placed“ ima 
wooden box it gave us che reer 012% 
20% of N. towards the WM 
FThe ſeconct neetlle Was alſo A chreud of ſteeb ig 
inches long placed in a box of Lidis fone, 
which we have deſcribed in the memoirs of the 
Freren year, * and this gave üs the declination 
of 11 45% vv 
The third was a needle like the preceding, of 
T3: inches F, unc placed in the ſame bon; and 
this gave us the Geclination of 12% 20%, like that 
of eight inches long. 
FButahaving charged h needle with two kittle 
Pieces uf ſteelj long and pointed at both ends, 
with the points arifwering to thoſe of the needle, 
40 ſee whether this ſort vf needle, Which is it's 
manner only two little pieces of loadſtone joined 
by rarcthread, when the” whole needle has been 
touched, would not change the 2 
needle from what it was before it was char 
It them gavc us the dectinatio of 13 240 J 
We Rnö then hereby, chat this needl{e!beidy 
thus formed or chargedy has augmented l tfie: de- 
clination more than a degree, Which muy make 
us ſuſpecd that theſe ſort of needles: which ate 
mace like arrows, and have at their extretnities 
2 two 


Novar ACD Sn, 229 


two pieces much thieker chan the tiread which 
joins them, may cauſe different dedlihations, 
the nature of the ſteel of theſe pi Hick? 
have been variouſſy touched. Alfofthie-ſotr'o 
—_ in appearance ſeems more\moytable than 

lain ones, by che vibration: cat are made 
by uc ſe two pieces which are addec. 

The gth of May, at five in the Wdrning 
obſerved a parbelion toward theifouth-+ — bh 
gard to the ſun; it was between light clouds, and 
of the ſame height as the ſun; an the centre of 
the parbelion was 229+ diſtant from the centte 
of the ſun; its red colour was turned towards the 
ſun, and the blue the contrary way. We have 
elſe where obſerved, that the diſtanee between the 
centre of the ſun and that of the parbellom differs 
according to the denſity of the air, or to heat and 
Ito the time of its appearance amor » 

Ta ” 51 4% 196g | Ni mn 2 

u. 228 on 4 „ eee le 

M. Maraldi *. 9 15 * 

5 Int 7 * Joi 

bw of the year 1 165 and 
of 171%, there appeared Ain the . — 
many nights a great horizontal light whitiſh and 
reſembling. the twilight. We obſerved it the 


15th and 16th of December laſt; and the 6th, 


gth, roth and 1 rth:of January, having been vi- 
ſidle ſix times, mr December, and four times 
in Janna. td bow ee en beg 


The: 1 5th of Deeraber. after having;obſerved 


the entrance of the fourth ſatellite of Jagiter, and 


the ſhade of the ſamer ſatellite, hich juſt touched 
the ſouthern edge of the planet, at half an hour 
after 10 at night; lie ee pf gr. the 


March 10, 177 BAF Non TR 
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_ end of we ſawu the heavens li 
the N. and NE. as if the moon had bern wb 
ee at that place. e 
—— — in the oppoſite part of che 
horizon, ſo that it could not be the cauſe ofthis 
KL ep ee eee of 
Tbe light was. — the lian of the 
conſtellation of the Lian which was its fartheſt 


caſtern bound; it paſſed below the ſtars of the 


Great Bear, and ended near the head of the 
gen, Which was toward the N. W. filling in 
{pace of the heavens from N. E. ta N. W. near 
90 degrees of a great circle. It was terminated 
on one ſide by < horizon, whence it ſeemed: to 
come out like the twilight, and raiſed itlelf uo 
height of 10 or 12 degrees, ſor it wi 
its upper edge, the bright ſtar in the tip of the 
Grout: Bear tail, and paſſed near the ſtars in the 
head of the Dragon. We had time to obſervs it 
only for a quarter of an a the heavens being 
covered at + after 10. e 
The 16th of December; at half an hour. after 
nine, the heavens being clear again, the light was 


viſible, and paſſedl, as the night befote, below 


the ſtars of 12 Dragon, and ag thoſe of the 
Great: Bear, being terminated on the eaſt by-ſanie 
clouds which covered the ſtars of the Lion; but 
theſe clouds being after wards diſperſed, the light 
appeared upon theſe ſtars allo ; * that they ap- 
peared in the ſame ſituation as they did the pre: 
ceding niglit, and had the ſame extent. Aſter- 
wards, the heavens being partly covered, we. Could 
not continue to obſerve the bounds of the light, 
but we ſaw, till half 2 met after. 12 
through the of the clouds, the part 
—— fem e d. E. to the N. W. Na- 
nated in dec openings with the ſame force that it 
| Was 
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ing 
— hid the lights from us in the places af the 
ae — — 
A | againNosn) an, 1('W 
—— afterwards quitted. Thisaſhews chat 
the matter; Which was the cauſe of the light, was 
farther diſtant from the carth thanthe clouds 
were, ſince they hid che light from us hen they 
over that patt of the heavens where it was 
viſible, and permitted us to ſee it hen they quit» 
ted the ſatne places. Lane es ννẽHꝙZr 03 10 53891 
After the t th of Decemùer, the heavens ha- 
ving been covered for ſome days together, and 
the — the moon ſuoceeding, we were not 
able to ſee theſe lights till January 171717. 
| The 6th of the ſame month the heavens were 
covered all the day, and were not cleared till to · 
wards + after 10 at night. We then ſaw the light 
was very bright like the twilight, and it enoom- 
paſſed the horizon. The ſtars of the Dragon 
Head, which were in the lower part of the meri- 
dian on the north ſide, ſeemed a little plunged in 
the light, and continuing toward the enſt, it paſ- 
ſed near the weſtern: ſhoulder- of Bede below 
Berenices hair, and the bright ſtar io the tail of 
the Lion, through the ſtars of the hi and thoſe 
of the great Dog, which were near ther meridian 
on the”: ſouth ſide. From thence it was ſeen in 
the ſtars of Eridanus, on the belly of the Whale, 
which was in the weſt ; and: then paſſing: towards 
the N. W. through the tu /o bright ſtars on the 
breaſt of Pegaſus, and the extremity of his wing, 
and through the beight one in the, tail of the 
Swan, it finiſhed the whole cieogmbtenda.with 
the dcn en Dragan. mon endvont: 
1 * 2103 101 ego aden This 


282325 B Heron, Mao rn ofitbe 
e This Ugheixan bounded dy 
io the preceding obſervationa a but it 
A larger very wherein There wete — 
* oppoſitedo cach; other. where: iti ceſico 
be heightiof.about 20 degrees: far on tba. 
e it o αed + with its hen edge he maſt 
ſouthern ſtar in Cepbeus; and on the S. Efie, 
near the; ſtars. of the ſbip it roſe as muchſ and 
vas brighter than the milk yavay which wa 
it. Iacthecreſt of the hotiaondahe light roll 

about 12 degrees, and it waszeqtially :brightavery 
Where, except toward: its, 10 Ec 

Od t 


lot itſelf aſenſibly * It had 
the S. We hide; where it: was leſa bright 
reſt of its xtent. Some clouds: Wo 
the horizon: imenupted l little in cherer 
edge, but dit role, every w | 
.clouds z:, 19) that in its u 
and encompaſſed. the hori 
Me continued to lee it i 155 
po haur after midnight, . — the. clouds: chidait 
from us entirely. together with che heavens: b; pug 
+ [The ;gthj of January, after; the going of 
ſecond — of, the,ſhade-of Fupiter, which 
was 'a.,little; before eight! ;at» night, the bene 
being partly: meu. we ſaw che light prettyrbfight 
in many. places of the boriaog, where Mere wer 


-NO clouds. to Beust gr Keri do aol och 
At midnight, the << diſſipated, the 
light Vas very bright. — Wives 


it extended over the head of che / Mbale 3 it paſſel 
through, the ſtars of Angromede; which wgre 
4he N. W. and through the loweſt ſtars in Ceß haus 
Ahe bright,ſtar of the Haxpappeared in hei mid 
dle of, chis light; the ſtars,oh che Dregon vas 
were a, little plunged in it. On the fade the 
N. and. Exths. C mene e 
, n vo 4 cr 


- 


ter, . of — 


prrſaly altar we lights cofitinued to appear 
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dow. 4 Nan Das 2361 40943 4, 1634, a 
At one in the the heavens | being 


vory bright almaſt over the Whole horizon, 4r c- 
— the / ſtars ain the girdie of the Firgin, 
which» at midnight were in the" light, 


ſeen at itt upper adge; alchough it was al- 
— te which ſhews that ix 
at 


ways at the ſame heigh 
ade . har iron, and did not "partake 
of che mation off thr ſtars from E. “W. 
The after che emerſion of 
fatellife, and of the firſt from the ſhade- of 7. 
piter, obſerved at — 22 ey 
red continually: bright. $42 4: 

7 Combi » extent} 2 "with re- 
gard 70 the horizes 4 but it was among very diffe- 
rent ſtam from theſe where it had been at mid- 
night. On the eaſt ſide ir paſſed through the ſtars 
of the $:pox, thoſe of the harp, and the head, and 
weltery-houlders of and the ſtars of 
the ſcalrs. On the W. Aide it was extended over 
the ſhoulders of Orion, the head of the Bull, and 
the confl ellatiou of Cuſoneia; ſo thut, in this laſt 
obſervation, dhe light paſſed through rote caftern 
ſtars than thoſe Where it was at "midnight; theſe 
being more to the Weflward 3 Which Thews:again, 
that it did not partake at all of theit motiob, and 
that it was fixed with regard to the horizori, and 
conſrquently that it was vot far diſtant from the 
earth 3 for all thut appears in the hen vens with 
out partaking of the univerſal motio eaſt 

Vol. V. N*5i. Hh to 


234 venere rr miMahonav ql 


to Weſts im the three! 'Peolomy, Co. 
— yrboß is recleoned wound ts the 
| thy/ahd' t be in its ds th 


. was ene Taule. Vfg. 
Farther djſtant fromithe earth than the cloud, 
be bored itt che air at the ſame time l av 
ö babe before obſeryed, it was nevertheleſs UH. 
tained 10 Ie at 3 Ai eee 
1 The t ef Nanu yl 7 At niglit, the Ng 
ö rds very Clear, bs cw Por 


Horrzon:® It 2 ries SW fide: that 
did not Appen ſen 

terwards fiſing above — — the'h 

8 effaced by them; but we always ſaw 

— hen the clouds did not come ut all 

1 ich of January the liglit was ſenſible en. 


1 the euſt; — th weſtern 


Some clonds) uf. 
6 was 
aw its 


ſhoulder of Bootes, paſſed under Berenice ha, 
— — 


croſſed the weſtern ſtars of the Vini 
was bright, and ended near the ſtars of 
© Aﬀer the f ith of Januury, the heavens us 
ving deen for ſome. days covered; and the light 
of the moon ſucceeding e were not able to 
make other ſervations . 100 
It appears by what I have juſt related cha che 
brightneſs and extent of the war febfe in 
little time to great variations; for the two fiſt 
days of its appearance, which were the 1 ft wid 
16th of December, it filled 90 degrees, anck then 
difappeared3/'it i#'riewthe'Gth and th of 
Fantnry, four times as large as before; fince it en- 
compaſſed the horizon; then oth ic had'diminifhed 
à little toward the S. W, the rTth al great dral 
more, appearing brigbr only toward the E 
the ftars of Ne Parte and at jaſt it was entirely 
. ee e, been ſince viſible,. d 
d- 180 600+ . % 1 * 
mne 411 | 
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+ This: light has ſomę ſimilizude wich chat hic 
We 3 — year, akhough it dif- 
they agres in Cams 


were. Plupged, im it, 9 — 

— . E. filling about 9g. degrees. 
That of the 5th and 16th eff Neggmber daſt, ap- 
SUVS the ſams ſide. of the horizon having an 
ent of about 99: degrees but in the greateſt 
— —— this ne 
Ia April, beste de een dee abt the-form 
of twilights/ as Joy that of Hecemben and Fanuary, 
there were, flaſhes f, light: which. roſe ſucceſſiuely 
from then hovizany; and trauetſed the hotizontal 


light which did not happen in any of the laſt ob- 


leryations. 114. bn, „ de A Jo abb 

That in April appeared in the ſame ni 
for two hours,, tags, from half an hour after. ten 
and then diſpatſed x uthe laſt were viſible all night, 
re the — — by 


cauſe. the clouds hid afom en 


cheſe phenomena. een yet 
formerly ſome which have 


there have been 2 


born a whenblanse e, theſe e WE e 


ſeryed. errut 00 Hol fmt d » HS 
0 FO ling ſays.thas-ynder: che copluitbip: db C 


cilius and Cn. Papprius, which was IL 1 years bo- 


fore Chriſt, a light was ſeen in) the, night; time, 


vhieh was obſerved ſeveral other: times, as if a ſor 
5 of day had ſnone gn the night. ane 0. —. 
Seneca givingamaecount of ſeveral lights that 


appeared in the airs ſays that ſome , of chem are 
Lb. II. Cap. 33. + Queſt. nat. Lib. I. 
Hh 2 permanent 


ae feoti in the Hlonds} *: | 
— Or a nga 
— Was alſd Rued, and had Hy ee 
wien regard to the Neri 8 
teulacty of appenring abovethe ends, 


_ though rr 
je nevertheleſs formed IR 


vie ia 9994" relates | 
ippeared-'t'the N. {6 went! dE I : 

FW 94513 OS IIGLICGNTISE : VM \0436) 
+» A Seon Throw that wdspublifhetbyM. 
Leib nien oſays he ſuw in 993 the hight of 8: S 
pben, fo great a light © the} N. eat oh& % 
have thought che day wasgeing to break. It ap. 
Peared at the beginning of che night, and Taſte 
ſor an hours! ?:: „ e 0 GOLD ANG 
G++M-» Gaſſends Arms thut tus ſitwy' flog Gere 
tienes, che northern lights,” of which he his duly 
von the deſoription of that Which was viſible h 
boy 1621, and which ſeems to be mere like 


that which we obſerved in April, than theſe 


faſt; e 590i w n bag rtv Ar 413 trovenlion 213 

36.7 The oblsrymiem vel Onkhi gu: und chat of 
the Savon c iſt have this reſemblance with 
ours, that they appeared pretey neat the ſatne Te4- 


ſon of the year, and toward the winter -{6\tics, 
wheteav:thofe0f'Gafend?,” were viſtdle itt diffèrent 
ſen fons;: rhat gin — — Ap#ily and 
abe Sth in Rebruyy fits „ Mr 2289 
After ——— of © i; wetavehad 
no other but thoſe of oj made at Copentbliyen, 
by M. Momer,; and at Nei by M. Nirchiut; 


NAS \ Cal Dag yr tulle nol fink 1153 excellent 


* * 


4 Ga 


alehougivoin::ahis: larerval chere Rad been many 


\ 


by a black. 3 Le 


are followed by fait weather and in Winter 


F ⁰˙¹1—wma⁰ es ⅛ i! en dr ee Re een ee ee . è Q⁵fr f I a tad bt ot 8 


ſo very. mild. during 


Nor AU nr e Se "ou 


excellecs allrenomers, nern attentirt tara laſtia 


ation} pA iab adi Mech yors dati. weft 


a dhe — rcPmay o 77 0 — 
$6954 neee 
Jupiter; which ſhow thaathe has vuse ere lgtt 


that dight, Lobſeryed that towarch the N Wighere 
were very bright gloyds; from th 
700 6 degrees in height, andi mwg 
which, wete.; terattnated: onthe the Anith, 


ſerved, from i at might th e appears 
edas.if 4 gteat: firghacaviightatcd.thedhauda; had 
rather ſome teſerhblarice db that W¹,Eçͤ Pai 
Ang lam in Matab, Hen . 168 nite. Hh 
never ſaw better e it had de, eude ab 
the place here D 
A — 
Gafjenss,. dera d, as - 
and clear days, 

the Aerea Minh 
northern lag hes, add thærahe — 4 
chen a ſign of the prefone Hate of the b than ef 
that whuch ig 60 fallem, andihat 3 fleds 
ways happen as ſoms believe, mat im ſunmer l | 
M. Kirebiud in CE —— ac 
Berlin, the 6th of MA oreb , g ys, ab tits 
appearance was attended by Hir neee 
it thawed alb the day. Ben Heils 87% 9637; oh 
Tbe Englifraccounts which:telate-the obſerver 
ons of the phenomenon of the I ire March 1716, 
take notice at the ſame tirme that the rt mild, 
and. even hot that day -it- wap alſthe farks the 
Iich ath, and 19thof April, in ich days wo oh- 
ſerved-thie horthermn lig in 256. The ait al- 
the laſt dur 


appearances. 
light, the 15thand 1 nd Tech of December, and inFanu- 
a'y 
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banks 31 97 ef np te 
It appears then; by the obſervations that we 


have related, that the 
bore been | accom arms wich a 19 55 
temperate air, even in Air and ĩn cold climates, 
Which. gives room to balierwe that tbeſe ligbnnre 
cauſed by, ſubtile and. 2— exhalgtionz, 
Which being raiſed from the earth and Kindledꝭ in 
the air have helped to make it mild ; for chere 
no rom to douht but that t ſtate of the air in 
the fame ſeaſon, is diyer by che different ex 
halacions ; and that thoſe which, kindle in the att 
may moderate it even when. it is leſs warmed, by 
therays of the ſun. 0,5 r 22 
It may alſo be remarked, that che years in which 
ve have obſerved theſe laſt 2 — 
have not been great in this climate; for pas > 
which was the year before R698 
light obſeryed in 1 
ginning of March. 1707, — . — 
vations of M. de 1a. Hire, there fell 8 only 16 inches 
And a half of rain, and the two firſt month. 
170% there fell but one inch, which is a ſign 
drouglit; and during 1716, that the light was oh. 
ſerved three times in England, and twice at Noris, 
«there fell only 14 inches of rain, which is alſo.afign 
of great drought. Wie do not know: whether th 
ſame thing happened at the time of Gaſſendiss Obe 
ſervations, becauſe. they did not at tha time meas 
ſure che rain that fell. e ll 
Theſe lights may probably he. viſible le only kn 
weather, and rather the conſequence than prog: 
noſtic f it. For in a dry ꝓear the exb 
muſt be in [greater abundance, and leſs Mixes 
* e and een mote caſy to be 


_ inflamed 


—— — 
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inflamed, andre prodate theft Get es | 
which we have related. 929% ot 20 Ih 
— 18) h un n — — Ai 


nt: Dp e e 


umi: dci Hei — — 


cr, 


e Wh Ss 
Weeds e we el In 
of tele, the de le geek Upon e 
ſtakes, whichhave iron plates =e end to ſupport 
te ends of the AIST the cab t öf che 5% cm 
are put 5 Pans 2 0b ee *Ercar 255 80 
dhe ale Which divide" che rympanim into equal 
ſpacs the fot 4 Amade with" Other planks 
eee a ee Thad bf Wel HAAN 
del e Ke de eject a the "Jength 
or the axle ig alſo” kBIfowtd'into 4 channel on The 
tight of cath pate,” Which Bo the kene of bn Br 
the fides bf theres. AI Lo e 
wk ſhips are, the- Frachite ig turned By m 
and then” ir Gaps the wal through the a Foes 
it are af the exXtttnfiry of the tymparuns, and dit. 
"it thought the channels thar are at the extre- 
Qty of the axle.” Theſe are the words of 444 
ons; all the orhet tnachines of this Kind, 
calſed tlympanim, which I'have Teen in he 125 
trum Mucbindrum of Bo##ras, and in i 
as alſo in ſome Lalian and GH nlts books, Whi h 
treat of mach es, habe all the common un a 
'raifinp the water by "the Radius bf the Girdf., 
citfet in nothing Wr N tmpanum, W 


ing 


EF . e Y Res 


C 


N EN 


1547 55 8050 
ruction 500 = 
in wings to rails 
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N 5 1 
iſtons | m e 9 18 

wick he calls epzcycora, of which the qirde. 
orbor is the baſs, and is formed by 3 x1 
Une which thrgs and is applied ſycceſſing- 
ty to all the points of the en i it ca. 
pear e 


thought of mak ing uſe of channels 
by introducing —— there, e * lh 
mechanical curve, of which Fam ng ro giv: 


8 380 in award | ite xpl 


dl wo > has | * F 
ity with the- iynpanum " PR irſelf at 
the centre, otherwiſe the conditions wee FOR 

pute IV. Fig. 2, 3, 4und f. =; ; ; 
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dhe curvity chat we bays j 
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Is n me te 
ble for im n The r 


eaſter and chaaper tan — — 


mile, if we. ma 
2 ) 


a? . * 


. e 


| @ malt able Gedi i 
©4168? 1 Ne + 


ee paſſes 
A nave tour 


0 ſe pam 
tions, over againſt. .thaapertures of ; 
which are bent accardipg.to the maſt advantage- 
qus conditions paſlible,. The machine SRO 
4 feſt t. N 
ſaying, wheel. turns. i 82 War 
ter enter 705 mo which 7 
in a „and perpendicular $0 the curve, 
u adds. with great ugifarmity, and 
very lake 8 The 1 gcnera- 
tion af this curves... : 
= took the navg af che maching, and afier 
having e 4 it wich a ſoft and flexible 
watch ſpring, 1 Ef of it, add unfald- 
ing the. other arte 48. 

mechanical curve, hi W l had for its evolution the 
circle of the es At. we e to, the channels 
ibed, it is vi- 


ſible that the weight, wall always, be in the molt 
adyantageous fit 2445 fable, ſince it zilcs very 
tically. by a tangent. 1 5 the nave, 2 
conſequently. is . om it OO the ic 

Ae IN OR — _ i ponet 


of the plavging 
Vor. V. Ne. 


int, it formed a 
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while the weight makes e on hs 
ver: of 3 inches, which is the radius of * — 

from whence it follows, that the power 1s. tag 
effect as. afro ID 18,107 81:45:80 6, and a Jugle 


more. . — idem 8 {1 0; be ia 11 
By this conſtruction e ght.to be 
. l ths wh — 


rials tha, arc peri 
by the friction, as of e with EN the 
make the valves, and ſurround the Cs 
pumps, nor of dear and heavy materials, 22 we · 
tals, the whole being of wood. The perfection 
and ſimplicity of the machine, frees. it from all 
theſe additional expences, add to this Te the 
vertical elevation i is the ſhorteſt. It Be to me 
to be preferable to the ſcrew, of Archimedes, which 


is inclined, and diſcharges only a very line 


part of its water, and remains charged with the 


reſt, which is very conſiderable, eſpecially When 


it ig of. a great bulk, as it always is . they 


would draw any uſe from i it, it being hardly of 


any ſenſible effect when it is ſmall, whereas this' 

machine. diſcharges all its water at each turn of 
the wheel. L - 4 not know that any body fill 
pow has/purpoſed the raiſing of waters in curyed. 
channels, according tothe conditions here above 
ene This rige 5 35 very u ay” 
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— * 


— 4+ 


ww 


tho inconvenientʒ 
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Nor ACA Soithers. 24% 
in, re where it thou be neceſſary to raiſe a 
at quantity of water; ir wolild ef furniſty a 
Fackel quantity to turn à mill, and to water 
meadows and gardens. Tais advantage render 
it ſuperior. to all other machines yet known for 
great and vaſt pro jet, for the communication 
of rivers; from aden it might furbiſh water to 
the canals which” hold: join theme fbr drying 
ay $ Aer And for a number of other 
* una 3 263; 38,09 81G Sith 

There emal i Meoveniency tothis machine; | 
which is the railing the, water only. a dt ſemi · dia. 
If there-thotld be o&calion fer a greatet 
Wache I believe they might make uſe of two or 
three wheels one 925 another; 4 meads, which 
wild however be very prac- 

ticable by the perſtection of the ier, Where 
there is neither water 970 loſt; and becauſe 


the power is al ways 4 the moſt advantage- 
— poſſible with! tel 2 the weight, as has 
been above proved. 1. ail, e en 

As to the — HOT coſſtruction, as all tho 
dikcay is reducect to ,benging' long Bae 


deal or oak, ox other proper wood *accordi 
this curve, w Vieh er eaſy to follow, as we 
ha xe juſt erm by tl the ele a meaſuring chain 
which ſhould have furrounded the nave. The 
common carpenters told me, and I ſaw/ that they 

gave the p n vity y they pleaſed 85 
ſtraining them With ſeveral 129 or woodett pins, 
or by charging chem with ſeveral weights ; after 
which'they maike ace ol fire,” which they Kindle 
underneath,” or at the ſide of theſe Bu which 
make them Awä s pt feletve their c rvity. When 
they make uſt bf een wood, they” bend*ic, and 
let k dry withdüt "Wing of fire,” which produtes 
the ſame effect. As Gor the ſides, they make 


1i 2 them 
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them of all forts of planks ; after which they 
caulk and pitch the machine; when it leaks, the 
leaft caulking remedies it with eaſe, and the leaſt 


great price, nor difficult conſtruction, becauſe 
the parts have always 
tion between themſelves, fo that the given thick . 
neſs of the nave determines the diameter of the 
wheel, and the given diameter renders in its turn 
the thickneſs of the nave.” This harmony which 
naturally from the ſubjedt, ſpares à try 
ing, which almoſt always accompanies the under. 
_ _ diſcourages them, or at leaſt ecards 


1 85141 


© Wen — make uſe of this principle io mike 
Clepſydre more juſt — all | 


which want uniformi 
As for the aſſt 
to give the ſolidity 
it ſhall carry ladles or — we may have 1 
courſe to the {kill of our carpenters, who are 
well verſed in this affair, and they: will oY 
what © is . to be done. 


if this is not fuſſicient 
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Iv. An f into the dotes K* eb ade" 


tion of the micrometer, pendulum clocks, 
und Perſpective glaſſes, by M. de la Hire. c. 


As I have perceived that in the afſernblies of 
the academy, it has often been debated who were 
the firſt inventor of the micrometer and pendu- 
lum clock, and that each endeavours to give the 
preference to thoſe whom they are moſt intereſted 
tor, I imagined it would pleaſe the academy and 


June 23, 1717. 
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the 


expence, as every body knows, which rendem 
the work durable. This marhine is neither of d 


neceſſarily a conſtant tels. 


te for this wheel, when 
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the learned, if I informed them in this memoir 
of what I have been able to diſcover, with the 


particular information that I have had in the inti- 


who had the greateſt ſhare in them, and with our 
oldeſt mathematicians, for a great number of years 
that I have applied myfclf to:theſe inquiries with 
relation to geometry and natural philoſophy. / © 

I begin then with-the micrometer, and I find 
that in the ephemerides of the marquis Malvaſia, 


printed in 1662, pag. 193, ſpeaking of Seturs | 
and his fatellice, which ſe che middle one of the | 


five that accompany; this planet y he names ſome 
perſons ho had already ſern it, and he does not 
mention M. Haygens, ho from the year 1659. 
had printed his ſyſtem and obſervatiom upon the 
ring and ſatellite of th plahet, which this mar- 
quis could not be ignorant of, and which he 


ought not to have over in ſtlente. Since 


M. Hiygens had publiſhed it three years, and had 
dedicated his book to prince Leopold of Tuſceny. 


It is on this occaſion that the marquis Malus 


relates, in page 196, the manner of obſerving 
ſmall diſtances between ſtars ang. planets; and 
even the means of preparing an exact figure of 
the ſpots in the moon. He makes a frame or 
little net with "oy fine filver threads, and divides 
again one of the ſquates of the extremity of this 
net into ſmaller parts with the ſame threads, and 
having applied this net to the common focus of 
two convex glaſſes of a teleſcope, he makes one 


af the ſtars that are near the equator come upon 


one of the threads, by turning the net or the tele · 
ſcope, as much as is neceſſary to make it _ 
with it; and he reckons by his —— 

Ss 


preſſions of what has been publiſhed as from the 
macy which I have always entertained with thoſe 


 filver, and making uſe of a.runver, which moves 


ephemeride 


246 alder denten the 


conds, Ham much time is'paſſed berween ane puf. 
ſage of ;the ſtat from one thread to achtet, bf 
thoſe that ate perpe ndicular to that upont w 5 
the ſtar moves; kick by. this means gives Hit 
the knowledge of the 075 ity of minutes and 
conds of a degree that the intervals of che.cliredds 
of the net contain, With ee to che 184 of 
% KS of, the teleſcope.” fa 
e by "this, ar the warqui 
DE ad a ſort of Bhat 5 which Was 
ffexent from that Which Meſſ. Auzout ind 
1 ubliſhed in 166, eKcept in the manher 
of: rn this, and f rendering it verß ext 
and Sur PAY by appl pplying. to it che th 
filk,: which are very fine if proportion to the of 


by a ſcrew for * the, diſtances, exact. 
This marquis had alſo. then 4 pendulum clock 
which-marked ſeconds, and, 48 he ſkid, had been 
found at Flarence ſome, years: before. POS a Aft 

Hüt as 10 the micrometer, : we find toward los 
ad of M. Hager es book of the ſyſtetn of da. 


turn, printed in 1659. that is 0 fo three. Yeits 


before the printing of dhe marquis ws 

„ the manner of obſerying, t 1 55 
meters f Plangts by making uſe of a S0 

and; putring, as he ſays, to the focus of the OE 
eye-glals, Sh is alſo the focus of the ,objeft- 


Elk, Bal object which he calls calls virgula, of a _ 


Packs s to contain the ER! that he ul 
calure 3, for he gives notice, at in this part of 


he teleſcope, with two convex glaſſes, the, ſmalleſt 


objects are ſeen. very diſtinelly; ; and it Was 1 
this means that he nieafured the diameters of 

planets; as he relates them after having fund, 
by the o of the pallage of a ſtar. behind 


* dy, how many ſeconds of a degree ne, 


pl 
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wicrometer 
0 of, ol ibn of *the ara Mak 


a ared 11 2 WY: years 'after, "that This 1 


one Ba 8. for a Thus Ne alloy 
that we ate inde debied1o . "Hip 8 
tion of the eren pie the hey hay vs Lincs 
* red 3 the pe it 15 pow at. * 


bauf um clock, if ae ar pus 
Ma bas has f 10 in 1602, that he h ac 1 7 
lum c lock, - and that 3365 made uſe of i 12 ob- 
ſerves,. it Fo a date that w we may refer! to that ti Eg, 


but not What he as chat it was found at 
rence ſome years b before, n no more tharrthat which 


is printed in 1666, in the 'ſagpi of Florence, Where 


it is {aid that Galileo had :thought o applying 
the penduſum to a clock, but that it was not ex- 
ecuted till 1649 by his" ſon, without obſerving 
how this application yas made: : but If this pet 
dulum clock was in uſe from 1649, it is hot Pro- 
bable that M. Huygens, A tin ntimate: With 
all the learned men il » very well, 
known at Florenc Houta 1 er Brance 10 
print the RA Vim, of this fame xnduſum, 
clock, by Adrian Mat at the Hagub in 16 387 a 

a new thin ng, nine years after it had bee! eee ol 


at Florence, without being afraid of Pacht ig for a 
plagiary, and of produci kor a Hobel "what ' 
was already very well known; for thefe ie but 
one way of. applying the Pendulum to the, clock, 
which is by ſubſtitutip hung for the ba la nee of the 


common clocks, to te 
lance, Which is always very 8 

In this appli ication of the pendulum to che dock, ; 
they had not yet thought of reclify ing the Proper 
motion of the pendulum, which hat been. found 
al at Hane robe Very e Kainz o 


the. 


fy the motion ober Is 5 ba. 
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the bakines; which is oe, uſe, that: the 
now take l their welt: a this mager 

| ir 5 An affair ee 


Fs ago,” by M. FAB d Houlefruifly 755 
fruitful in mechanical inventions.” M. 

x ge Who was then at PH and who'ſeems to 
have ek right — clocks, ' preently 


made, as he ſaid, ſome 74 with his ſpring 
fire-rongs, and having erved that the vibrations 


or motions of the legs were prov equal, be con 
ſtructed 5 LO wi ſpring, upon 285 
105 tt 1 


invention 4 ry 2 A 
ſeemed to be very uſeful, ur viſible 
motion of the balance was very equal; bog as M 
Huygens way very much eſteemed and in 5 
court, be had a mind to aſt the ptivilege of this 
ſort of Watches, which he e very "exfily, 
But this, was not enough, Kwextecefary/in in order 
to make a e de. of this privilege, aud 
to draw ſome from it, which be bac no Ne: 


of, e. 4 ble petifion from the King: 
SE get it paſſed in parliament, The A, who 
w 


1 and "rook pains do ug 
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vations _ em n on. 
eng. tied that the ws 1 ns /'Þ Bf, nights 
25 od pegs We the rao gore 


invention; and 1 he EY x 
thi my; m one day. what it w 
f l that M. Aureat bad a gfeat 
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| e „ 1; chought-52;.haya-toupd 
tomething, concerning t 72 lights, in . Þhiloſg- 
phica „ re I. do not fip 


tion, of x theres, 1755 faid,. chat per 
TOS 
is, we which, he. makes 2, Jens, wrougl 
eee + bare, f which the giameter ig 
200 49 ies erve to. 1 of 399; teets 


$9. op ih te. diſcoxer ang 
ISS "of N ich, they, may fa gh 
_ With the tel ERR ARE t Lhave,ſays 
he, propoſed. to lore pe 0x,,Which 
is to meaſure the diſtanges W. 
lingle ſtation, withoyr making ule of 3ny.majhes 
8 ioſtrument; 1 think ms this might 
:r{tood by imployiog/only the micrometer 
ade M. Avzout. uled, or à quadrant wich- tele 
ſcopes, inſtead of common fights. .... \... {+ 
1 know that there have. been ſame celebrated 
aſtronomers. and great obſervers, who never. would 
make. uſe of theſe ſorts. f lights, although: they; 
were in uſe in their time, becauſe at the begin- 
ning they had obſer ved only with common lights, 
for they aid they, might bereproached with their 
firſt wang age 55 Fake Rey Of 3 
poſſible, ſince they it me 
which Seoul. not haye done, if the firſt had 
This reaſon, does not ſeem, to me, 
Kath le, when one only aims at the perſection 
of a work. „Others have had much N reaſon 
to make ſome difficulty uſing theſe new. ſights, 
for they ſaid that in 05 one of theſe 128 was 
very viſible. and fine, be ele a ſilk thread, 
WF: would, be handy viſible, if the cye-gh 
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of the teleſcope did not make it perbeivec'?" but 
a for the other ficht, which was the bentre öf the 


iplafs, it was invifible: bur we have at- 
ferred to this . * by demonftrating th 
we are not leſs*affured's KA poſitibh' of this invi- 
file ſight,” than of the other. — * Kun: N 
In ſhort, e may Tay in general, chat the 
cursses u uſeftl” Partoft the ſciene 110 po 
either Nberal or Wack wete not ut frſt foun 
in the perfection that we ſee them ar preſent, and 
that a ſlight idea thar ſhall? be 88. and 
even pretty often, by ignorant ped , Und as ft 
were by chance, thoſe who 8 a 155 "Enow- 
ledge of geometry, and eſpecially mechanicks, have 
improved by it, and afterwards carried it, as it 
were, by degrees, to the greateſt point of pe tlection 
to which it feetris poſſible to carried. But to 
whom ſhall we aſcribe the diſcovery of theſe in- 
ventions? J could relate ſeveral examples of them, 
and thoſe very conſiderable; but 1 ſhall content 
myſelf with one alone, which comes quite to my 
purpoſe; the invention of teleſcopes. 

The ſon of a Duteb artiſan who made ſpectacles, 
held in one hand à convex glaſs, like thofe which 
the presbytie,' or old men, uſe; and in the other 
hand a concave glaſs, which is uſed for thofe that 
are ſhort Notited; and having by chatiee put the 
concave glaſs near his eye, and removing à little 
the convex'glaſs which he held before ir, he per- 
ceived that he ſaw'through theſe two" gbaſſes ſome 
diſtant objects, much greater and moſt of. 
chan he faw them before with the paked 
ſhewed this effect to his father, who ſoon "after 
put together ſome of the'ſarne into little date of 
hve or ſix inches lon #20 and this was the firſt 
diſcovery of perſpectibe glalſes. This ſveption 
"94 at the ante ner every Where; and-this 
Ks | might 


£32 WRT v ant Mato ps Efbe 


tbe" for. Galle publifhedl' bus 
ee N in hn and pe 


Er he Rar don infor 5 u dif 


5 1 be 5 


= he Kal lues 6f- e. for _— 
00 ve feet long 3 and the Jonger 
irs, "the te e te Tabs ** they ſhew. 


uld p bars fink, 1 the caulk of 

: effefts of this inyention, which be did in a yay 
badge time; for he compoſed his ireatiſe 4+ 4 die- 
ks and printed it in'1611, a year after Gath 
Nuntius Siderexs. © This work of Kepler is 

fine and curious; and I am ſurprized- that 

; he Lg compoſe i it in ſo ſhort a time, being 

then imployed in conſtructing his Rude(phine' 14r 

Des; and there is great Neher that! he ol 
not thought of it before 1610. 

MN. Deſcartes came afterwards, and printed Hi 
' digptritks in 1637, which it 4 very fins wotlk; 
"wherein he carries his inquiries very far, and dis 
demonſtrations u viſion, and on the figvte 

which lens's ought to have in order to compoſe 
t:leſcopes ; ; and at laſt he endeavours to confirut 
a very great teleſcope with a convex object. glaſʒ, 
= a concave eye. gi which he could not make 

any uſe of, becauſe he could only ſee an altmuſt 

in enſible ſpace of the oþje&t. M Deſcartes did 
not think of the advantage that he might dtaw 
from the combination of one convex glaſs for the 
object- glaſs, and another for the eye. glaſs, which 

his * plainly ſhewed him; and without 5 

neit 


which have always too many — 2 


where we have ſeen that they are uſeſ 
of the common focui of theſe two glath 
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greater with two. glaſſes than with | 
of the thickneſs of tour glaſſes ang. 6] 


faults, 81 8 * 

N everthelels FT think, 1 we. hav e been a 
while without. making uſe of ng alc 
two - convex glaſſes . And I. do not NVE. 
this was before the invention of migrometers, 
t becauſe 


where 


the ſmalleſt e een very dit&4ly.-.;.. 
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_ 24 dont at all depend up What J. 80 
ſays in his ha¹t⁶ ul k, where ſome have 
heved that he had found but the invention Pte 
ſcopes, which Nenler obſer ves i his 4p, 
but he does not feem to be af what opinom g- at 
beſides thore is great probability that this WU 
have been very publick, for Porta ſuys chat ft 
had commurũcated his invention to ſeveral of Mis 
friends, who had their fights too weak or 
and found benefit by it, for his own» wordsif 
to prove the contrary; & utrumque, ſays he, in 
ſpeaking of convex and concave glaſſes, rede cb. 
Ponere novtris & linginmua & proxima lava bi- 
debis. Now it is certain that teleſcopes do not 
make us ſee diſtinctly the objects that are near us, 
as the reading of a book, but I believe rather he 
means only that we ſhould apply the convex glaſs 
againſt; the concave! to take from one the too 
great convexity: or concavity, with regard to the 
nature of the eyes, which ſtand in need of it. And 
beſides this book had been printed by Plantin in 
1561, and reprinted at Naples in 1380 and is 
not very probable that an invention ſo uſeful and 
ſo. well known as that of teleſcopes might be 
would have heen neglected and buried in oblivion 
for near 30 — a the nn was made of | 
than 38 FANG: SW een e DROOL 
in en. 


v. Obſervations on | the, ſell fb called pion 
marina, or mother of pearl, on ocoah wy | 
ai the formation of pearls is explainet';” 
by M. de Reaumur 9 Tranſlated 9 Me, | 
Chambers. Rr 


In a former. 3 15 * deſcribed Ge of - 
thoſe artful means whereby hell fakes, i. and nn 5 
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ſea ani mals are taught by nature to fix themſelves 
againſt the wu ves and prevent their being toſt un 
random thereby and: inſiſted particularęy on 
muſcles; which are fixed at anchor by a conſidera 
ble number of thfedds,-which maybe conſideres 
as ſo many cablesgthe method of ſpinning Nn 
was laid downatgarge:! Theſe ſpinſters of threads 
uſeleſs as to gur purpoſe, I only conſidered as ſea 
caterpillars, but obſerved at the ſame rime, that if 
the earth have its ſil · worms, the ſaa has its ſilæ 
fiſnes; and that: the ſhell fiſh/ called by naturaliſts 
pinna marina, and on the c] f Jay und 
Provence mother of pearl, fixcsgitſelf like the 
muſcle by a kind of ſilken threads: which were 
manufactured by the antients, and! are employed 
in certain workæs to this day. added, chat it was 
probable theſe threads were ſpun lilce thoſe of 
muſcles; but that I could not aſſert it, as nor 
having been within the reach of the ſeas” where 
this animal is found : an though; I have com- 
nued at the ſame i diſtance ftom thoſe ſeas, yet 
[- have: lately had an opportunity to obſerve the 
pinna marina by means of his highneſs che duke of 
Orleans, whoſe protect iun of th ſoiences brings 
us all objects: to our hands. The! pinnn marine” 
being fiſned near Toulon, that prinoe was pleaſed 
to ſend a paper, wherein we requeſted ſome of 
theſe fiſhes,” and noted the precautions we would 
have them ſent withal, to M. Hoequats intendant of 
Toulon, which he performed according, ſending 
ſome in brandy and others in water, impregnated 
with as much ſalt as it would bea... 

The pinna marina may be conſidered as a kind 
of ſca muſcle, only much larger than any of the 
reſt ; ſome of thoſe brought us from — | 
two feet and ſeveral ibches long, their fell like 
that of other muſcles, conſiſts of two ſimilar and 

equal 
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ſombling a ſatni; oval, | 

plact where the-greateſi.breadth:was-fixbd, latin 
greateſt breadth being abem two fifth f 1 
enn dahandate much. fazer. — rower 
not —— above our inahes in die ed 
part, and beitig at leaſt hai un inch thick πτο 
(vertex 97, are about the fre breadth 


as the other mit{cles;; all, we 4) Jak 
convexity on one ſide ni and the little d 
viry ſiſ on che ther; but theſe fidus grow firakey 
a they apprach the wer exundico 21 11 51 bajity 
(als mad of che — rr thi 
ligamem, hic the two Pieces 
| rom te toneave ſide ; it ariſes in the . 
tex of the ſhell, and proceeds almoſt — 
where it ceaſes to ſpread i the two pieces: ard noi 
bound together, on the other fide but are ber- 
dered with ſeveral layers of horny: matter die 
that whereaf the ſpringyo ligament is formed; 
- whereas the ſhells of other muſcles, on the en. 
trary, are faſtened together en the ſide of the 
- keel, or convex: ſide; and P have even known 
ſome pinua marina which on the ſame 
ſide, and had their ligament on the other Ibis 
a tome what exttnordinary to — 
ſhell fiſhes ob the ſame ſpeties q hui hut 
in c mmom to idem . the edges of the 
a GDs d to tom 10 zu ol o % 
** * Pls, V. Fig. (and bs 6 en A. Fig A. NN 
70 21 Fig. — 2 2 Dag +#-Fig. 1. GA. 
E. B. 4 vil 8 4 2 aid 
Jin! | gf 1 8 FR Xa ſhell 
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fic} are thiclzer an che: ſide where «than 
oa that there it in ſaſtanadi 1 vw io 
We have thisfurther remarkable in the ſhetls 


of the (/pinne mina] thatupoirviewingthe fad = 


face of either pics, whivh was touctathby the 'ant- 
mal, there appears a batid'or;fa/div of a ſubſtaten 
like that — — niſes in the vere 


— ——— 'iptorwo parts, 


—— fide; or Wich the ſhell 
— — — 
This matter in try 
into —— —- it — 
had been a fracture in euch piece viel hact been 
filled up by qliis ſubſtance, and that the parti o- 
by ſucb fracture had hevn but clumſily ap- 
plied one to the other 3 for on the inſide they make 
an "obtuſe: angle, and want the roundneſs obſer- 
vable on — ouiſide. This kinch of fracture is 
like wiſe found on the external ſurface of ſame 
ſhells, and may bu ſeen in AG. As all 
mells have it at lcaſt on their inner rare, thert 
1s no. room to ſuppoſe that they had bee really 
broke in this placr ; but it is more natural to con- 
clude that this faſcia of matter, different from the 
reſt, markes the lirnits of a part o the body ut the 
animal, which yields a juice ſilceithat where with 
— — the ſhells are lined, while che- 
vi ae proper to thicken and ex- 
ved rg AO DHA 722509 had 0 „i 
But what is maſt remarkable in x: ſhell of zitis 
fiſh — — bet wren the two tra- 
ta whereof it is compo Part of the inſideꝰ is 
of the colour — — of rf, extendi from 
the-veriex to upwards 'half irs le „ and 
growing-thinner and thinner as it approaches that 
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do, but ſomewhat leſs pungent; 


238 The Hrs TOR Yun MNHO fx ofthe 
limit enditig at laſt no thieket than paper. The 
other layer vr raum ſerves only as a cruſt to tn 
and fotins the hole thickneſs of the ſhell, Whiert 
the former is Wanting T. It is rough on the Güh 
ſide, anch its evlour darkened by che mud udhere. 
ing to it, but on the infide it is ſmodth, and f u 

le red rotour, which is'theJefs ſenſiſe' by rer. 
wh of its thibrieſs and tranſpareticy, /''The'texture 
of this layer is ſomething ſingular, bei 
of a muas of threads lai cloſe eo each other, 
whole length is the thickneſs of the Tayer, and con- 
lequently their directional moſt perpendicular to che 
plain of the hell. Theſe thtends are ſlender! an 
yet may be diſeerned with the naked eye, bur with 
the microſtope they are diſcovered to be ſo HHH 
little rectangular parallelipipeds wich baſes neurgy 
ſquare; and what ſurpriſes moſt is that id ſome 
parts of the ſhell they ſcaros adhiere together, iſo 


that pulling off a piece of the eruſt, it covers We 


ng formed 


mother of pearl towards the verre, Which ma 


be eaſily done, and rubbing it between the fingers 
the threads crumble and ſeparate from each other, 
But in maleing this experiment, it may be proper 
not to ſpread theſe ends of threads too mueh upon 
the hand, for want of 'whiehprecaution!/Vhave 
ſometimes occaſioned very troubleſome itch 
between my fingers, and on the palm of my u 
theſe threads being almoſt as fine as thoſe covering 
the pods of a kind of peas, vulgarly called ſcratch 
peas, or Jouſy peas, excite the like itchings us chey 
by reaſon bein 
_ not —— the {ind 
deep. ee Pris π]Natina 
I a piece ee of the hw urch be — 
the other end of the ſnell, the threads it is compo- 
:ted of; though equally viſible with the former, 
+ Fig. 4. TTT. | Fig 1 KX. 
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— as it Were, and 


they. are compaſed. pf tear aſu —. a, 
rubbing . Accordingly; it is 0 
mather of pearl bare about this party, t . . 


was covered wick being ae _ 
. That part of, the ſhell which 0 
pearl colour, conſiſts; of thin leaves la. ns 
one over another, ſo as the thickneſs of bell 
formed by that of the leaves, they ate call 
rated from each other, by pie — — a 
moment ; the ſtructure therefore of this part of the 
ſhall, reſembles; that of late and other foliated 
tones, while that af the other part, reſembles the 
ſtructuro of amian bos and certain fibrous tales, Ar. 
Yet I have obſerved layers or leaves in the fibrous 
part much like what are found in the other, and 
this even after calcinatiou, in which caſe each thread 
or little parallelipipedwas found to 4 of evgtal 
ſuch oavalellioineds placed end,to ef And fic 
I have ſincs examined whether this ſtructure of, 
a ftratum,. of threads cover ing anothęr of nacre co- 
lour might not be common to ſeveral other kinds 


of ſhells, and haye found it in che tue acre ſhell 


in thoſe. called mathers of pearl, and ſeveral other 
kinds of (hell fiſhes, but by reaſon the threads 
there are ſlenderer and adhere, cloſen together, it. 
had not been eaſy to diſcover as much, unleſs the 
pinna marina had firſt pointed them gut. 

It is more eaſy to account for the formation of 


theſe ſtony threads, and their regular, figure, and 


uniform arrangement, then for the. formation, of. 
ſtones of alike ſructure : here weave argans for 
the ſtony juice tobe moulded jip4,and.may.gon- 


ceive grilices alan to let it drop from all of 
Fig. 1. KK. rr 
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it i not very; eaſy either 30 prove ar diſproue 

leſs, doubt is 


firmed by the vin. that the ni 
næ are — ne —— neighbouring 2—.— 
1 N 7 (Ar yang | 4 
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gb 1 44 — are to ſiſn at / 


this inſttument they. — on the piu 

tear them looſe, e e up. inne He 
a — — ** 

from the body of the animal, iſſuing from ths 
ſhell, at the, ſide, whereby, it; Opens four on e, 
inches a8 \from Ihe ue hen, in thoſe aft ihg . 
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s driying, wth. the water, but cannot hinder i 
being thrown down n and overturned, nor keeplit 
er + Fig · 3. H ga. H. 
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mud. At cannot Be Wirtünted that 


bable tho fe lb ls iſt che het 
ind ſoinecieries lb n le 2 
ſhell fiſhes;" — — iti e. 


—— 


threads all 2 ur T have? 
which extended inches, 
three oem — a — 
and dtremeſy fines bei — iv S 

that it ix not eaſh to g —— 0 


— — A 
ed, was the chief ob. Uf abe 
view being te abend e 


the pinna MννEtł u müſeles We rt 

point I have n rοπι9— v te doubt of) 5 

conclude chat fGimilar parts place?” er the ke 

manner ſofve' in different animals for the! fame uſe.” 

There” is a part in We gerte gh, 1 we”. 
e 


have called the le --i 


cle, and ſituate in che ſume place 

ference between the parts of the two atiirhaks being 
only what the diſſerehce of their eſccts ——＋ 
The pinnæ mur ins need much longer 4 
threads, and their a nr norm are long-" 
et and flenderer. dingly oft he . 
of the mraſeles,” ede er ki animal 
is dead, or ig ac ſtate of inactien, it i8 not — a 


half an inch long, "Whereas in" the w 
pon 


extends to uPwardy of two inches long 
ly chit "of the Pune morinæ, which When 


anima is dead is ſoffetimes Gp warde of tw inches” : 


long. is only extended ut the fate tate, a8 that f 
the muſcles, when it meaſures {ix or ſeyeh ches 


which"is'the lerigth df its for the 
ſpinning inſtrument here euſt"alwiys be che fame 4 
lengthy as the thread qm, the eaſ& b ig quite ab ak 


g 4 T. . 1% bY 
| nth 


262. THS TRY and MenoIRs of the 
tered- fram) the method fi che wier · dra wert, or 
even of caterpillars and ſilk worms, for chab has 
been already obſerved, the ꝓreſent inſtrument is 
only a mould wherein a viſcid juice takes the fi 
gure and conſiſtence of a thread, and that this mould 
opens its whole length on one fide to let the thread 
aut it has farmed. This cleft! or aperture-ofiche 
pinna, for the diſcharge of its thread is pertectly 
hke that of the muſcles, only narrower and dei 
deep; in fine, the threads have their origin: ear 
that of the ſpinning inſtrument, and are 
ina kind of membranous bag of a conical fue, 
in the pinna, as well as in che muſcle. 
But nature who makes no reſemblance ſo perfect 
as not to mix ſome: diverſit there with, has given 
the pinna marina certain parts which are peculiar 
to them. In this membrandus bag, from whence 
the threads proceed, there are five fleſhy leaves“, 
ſhaped; ſomewhat: like ſemi-ovals, and having 
their length in the ſame direction as that of the ſhell, 
between theſe are four others of the like figure, 
but much ſmaller +Þ, which ſeem of a cartilagi- 
nous nature, but when cloſely examined are found 
a kind of plexus of threads not much inter woven, 
but ſo well applied againſt each other, as to form 
2 ſmooth continuous body. About the middle of 
the leaf is a place thicker than the reſt, which ap- 
pears wavy or curled. as it were, being formed of 
threads hont as in tas rs, and cloſer to each ther 
than elſewhere ; theſe latter or ſilky leaves ſeparate 
the former, fleſhy ones, and from them proceed all 
the threads which faſten the pinna marina, and 
form its plume or tuft, or rather the plume conſiſts 
of the ſame threads as the leaves only prolonged, 
and parted from each other : fome of them quit 
Ra 91 + Fig. 5. Ih kk B.. 
4+ Fig. 6. anf N. 7. . „ 
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tween thaſe two muſuli 
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the leaf on| various parts of its edgv, 
nerality atiend it to th end next the riſe of the ſpins 
ning inſtrument. Moſtiof theſe laſt ariſe rom that 
part of the leafalreadytobſerved to bo tkicker than 
the reſt, the threads proceeding from u the fout 
leaves meet towards the origin of the /ſpinning in. 
ſtrument, as. much as ſuffices to forma packet or 
begin a plume?; The pinna marina hus fuck 
orodigous «ſtock: of — tharidcooldmor%a 
have contained a enough for them all 
to be faſtened to, hence ey e Mentv est! 

diouſly: faſtened to thieſe'ftat leaves i The fleſhy 
leaves which ſe e the ſilky ones, have 
bly other uſes, and may ſtrve to do the ofnick of 
lips, to apply and faſten the end of aingw. formed 
nude A leaf. «nee (32001 £1 tv alas mw — 

The other internal- patts'of the pinha maſa, 
are much like thoſe of the'muſcle, they are faſten- 
ed like them to their ſhells by two ſtrong muſoles, 
one of. them atar the bert f, and the other about 
the middle of its lengeh towards where the nacre 
ends , for it is only the part thertabout; be- 
that produces it. Near 
the ſecond; MTS theſe muſcles, is the 11s 
X ſituate, and the mouth f- near the firſt, 
cloſed by a — lip. which the ſea muſcle has 
nothing of. But to enter into a larger detail of 
the - internal parts of chis ſhell- fiſn Md require 
freſh ones, and that in large numbers to ſupply re- 
iterated diſſections, which at were to be wiſhed ſome 
able anatomiſts old take in hund, this being 
the largeſt of all tho ty o leaved ofrvbivalyous ſhell 
fiſnes in our ſeas, would be moſt comtnodious for 
diſſection, and the fitteſt to give an in- 
err the nn the animals * 

© ® Fipz! S. Fig. 4. 
w_ Fig. 4. 1% 7 Fig: Sue 3 5 $14/ 
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ready obſeryed,”tHat" they are *fout 
colduts, but theke are thiefly ws; Wh 
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266 The Hn ron Mero of the 
layer ot rerum bf nacre, which, the reſt of the 
Mell is without ) whence it follows, actording to 
what fas 19 —0 been ſhewh elſewhere of the ori- 
Arc rowth of ſhells, that thoſe parts of 10 
y of the animal which are conti gow by 
firſt part of the ſhell, furniſh 4 wacre hy 


ice z and thoſe on the contrary, | contiguous 
We Oy a | edit Juice like the tel formed of 


i, 

There ure boch pearls found in thoſe parts of 
the body of the pl n which correſpond 
to the places where ep is 2 15 = 

rts correſpondin to the places Where k 18 
5 ſh; but an obſer vation 1 Nes made ma 
ſeems to detide the difficulty, whether Fun | 
e of the ſame juice with the N. 1 ba 

he pearls I have'met withal in thoſe 
fi which form the ſhell of a reddi 0 
were reddiſh coloured themſelves, and thoſe found 
in the parts of the fiſh where the ſhell way of a 
nacre colour +, were necre coloured eto 

There is ho part of the animal where I have 
found more of ther, than in that muſcular part 
indented like a cock's comb, which borders the 
end of the ſhell and part of its circumference |, It 
is this part that extends the ſhell, and of conſe 
quence pt the oper layer, which Is always 
reddiſh z and according the 09 I have oo 
therein, have always v8) reddiſh Thoſe pear 
on the contrary, " Which I have found in Au. 2 
near the origin of the ( ing inſtrument 2, were 
always of a nacye colour, by reafon the Veſſel 
which ſupply the acre are hereabours, 

1 alf not however undertake that there are 
no reddiſh pearls formed about the parts mate 
from the &ges, or even nacre coloured pearls 
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 RoYAt ACADEMY of .SCIRNCRS. 267 
near the edges) the veſſals which convey the 
ſtony juice to the edges of the ſhell, have proba- 
bly their origin further off, where they may 
chance to be bueſt, and ſo the validly which fur- 
niſh the dere colour juice may paſo near che 
edges, and perhaps make a number of circumya. 
lutions thereon. This at leaſt is certain, that che 
veſſels of each kind ate moſt numerous, largeſd, 
and fulleſt of juice, in thoſe places where they 
contribute to the growth of the ſhell, ard of co. 
ſequence ruptures and other accidents trending to 

a 1 

There are alſo uſky cdlowred 
pearls found in the  pinxe merine, but theſe are 
opaque, whereas the amber coloured ones at 
tranſparent, They are all however formed of the 
ſame matter, which in the black has, been ſince 
darkened by the mixture of ſome other juice, ht 
ants having juices proper for that end, But 
even the peark, when broke in very ſmall 
pieces to render them tranſparent, become like» 
wiſe of u colour like that af yellow or reddiſh 
pearl, it being their thickneſs that gives them 
the greateſt part both of their opacity, and dark 
colour, There are alſo places, where the colour 
of the ſhell is duſkier and; mare opaque chan de- 
where, approaching near to that of the pearls juſt 
Beſides the difference of colour obſerved in the 
two firata of the ſhell, we have noted another 
more remarkable one, vin. A divetficy of texture, 
the nacre, conſilting of lamin e or leaves laid one 
over another, and the reddiſh pare of threads laid 
cne againſt another, to determine Roally whether 
the ſilvered pearls be formed of, the lame juice 
with the nacre, and the amber coloured ones of 
the ſame juice with * reddiſh part of the in 

m 2 * 1 


268 be His Tony aid MINOS df the 
all thut fees ret, is toidi ſcover 'whethor the! 
ſane diverſity of texture ſubũiſd between the diffs. 
rent coloured car la as1betweerr the different o- 
loured pater of the ſhelt ly Th 
broke ſevęrulo of each. kind / und have away 
found che ſilverod formed of :concentric 
Arata, 1 each other like. the ſkins of un 
enion!*, which is an /obſetvation far from being 
new.” At'ithe'fame'time-] have obſerved; that 
the: reddiſh+peark have likewiſe concentric frata, 
| nod ſo viſible as the former: but beſide 
this, have alſo threads lilæe thoſe of the red- 
diſh ſholl, which were directed like ſo many radii 
from the centre towards the circumference q ſo 
that we have:the ſame varieties of colour, andthe 
{ame varieties of ſtructure between the two ſpecies 
of rata, and the two ſpecies of pearls 3 cin 
there any doubt then remain, whether the rata 
of the ſhelkand the pearls, which bear ſo near a 
3 — were not nr formed of the ſame-mat- 
W 100 Sue miei 304 AW 130000 c. 

1 — ae of theſe rs half whoſe 
9 coloured and the other half 
black ich ʒ thſe had been generated in the conſſux 
of two differently coloured veſſels, but there was 
only a thin layer of each of the two colours, the 
reſt being of one uniform colour. 

When the veſſels burſt on the x iN ſurface of 
the body of the animal. or by being too much 
diſtended let their ſtony juice oe out, the mat. 
ter coming do fix and harden, forms a K ind of 
knob, calleda wen of pearl ben found in the ſhell 
of a mother of pearl. Thel like knobs! are al. 
found in theſhells of the pinna marina, and theſe 
bath, of A reddiſh! and a nacre colour: thoſe in the 
Mell of ho true mother of nem are ſometimes # 
| Fig you! vill kf yah 10051 971 % Ng 
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like in thair water,, that | is no diftin- 
gviſhing the one from the other! Ateordingiy 
when the jewellers find any of theſę wens hemi- 

ſpher ical, they ſaw them off, and cementing tw = 
of the ſame lize together, ' compole; one: pearl. $040 

Nothing is more. warhuble than the number of 
pearls in theſe ſhell fiſhes, there b pins 
marina where I haue found none, und yet have 
known upwards of twenty in othereg nof᷑ are «we 
aſſured that the pinna marina have the like num- 
ber of pearls every where as they have on the coaſt 
of Provence. As the air and food of certain 
countries render the inhabitarto ſubject to certain 


diſeaſes, ſo the waters of Ras arid rivers; which tit 
fiſhes reſpire, and wherewithi they are: partly fed, 


do doubtleſs occaſion them ſeveral diſordert. 
Muſcles, of the ſame ſpecies, have prarls in ſome 
Our oyſters would 
probably be much more valued, if the water of 
our ſeas were as unwholſome to them as that about 
the ſhores where the pearl fiſheries are to the oy- 
ſters that live in them: ſor whereas penris are fare 
in our oyſters, they would then probably be com- 
mon. when thoſe SG ps more ſubject to 
the ſtone. i ic ows tit 
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Fig, 1, The ſhell of a Pina marina, com 
ſed of its two plece. n * 

A the fummic or --er14x of the thell?' BS 0 
breadth at the vertir. ''The thickneſs is taken 
upon a line perpendicular to chat Which Gul bo 
drawn from B to C, und croſs the d pieces. 

CHD the convex ſide. The line CD news the 


place where the ſhell: opens] BE, CDi ret a 
BE 


little part of the ſecond piece of the ſhell. 
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E the concave fide, where 2 
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KKK —— — nacre; the cruſt or. reddith 
2 compoſed of e ee þ which 
— cn 
A piece of the cruſt << of 
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ry 3. The i t wich which 460 0 
the pinna ; 2 a its forks; bc the place where the 
iron is faſtened to the ſtaff; dd the fiat; ec the 
plane of the fork. 

Fig. 4. A ſhelÞ which has been opened. by 


the piece of the ſhell'NOO ; there is hardly any 


u the NPP. QQ mark that aſt 
Wk is of the nacre 8 | 75 


R ſ is the band of matter approaching to that 


ol the ſpring, which divides each piece in two. 
TTT the part which 1 ˖s reddiſh, or of an am- 
ber colour, - 
Near N are ſeen Card PBS, one A 400 


ther ; they are laminæ of 4 matter like that of the 


ſpring, and mark the different 1 which, the 
animal has ſucceſſively abandon 28 gf 
Ar V is the ligament near 99 verten. 
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2 the anche de whech:. covers. the 
fleſby,, che Kaftileginous ones, from 
which the 1 60s tha form the —— proceed. 
At &c. is the 22 we ſee there a lage - 


de, which faſtens the Hh, ta the two pieces of the 
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direction of the rays, from the centre toward the 
circumference. 
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In Fig. 4. z2z2z are pearls of an amber or red- 
.diſh colour; and 5 pearls of a nacre colour, | 


"VI. Remark upon the wading ; n by X 


a. de la Hire *. 
We can hard! be perſuaded that a loadfton 


can take away from another loadſtone that is 


ſtronger — it, a bit of iron which it holds 
ſuſpended; for it ſeems that the virtue of the 
ſtrongeſt muſt always prevail over the weakeſt. 
But we cannot doubt of the experiment, for I 
have made it carefully, to ſee if what M. Robault 
relates in his phyſicks was true. He calls this 
experiment a fine difficulty ; and for the reſolving 
it has given no other reaſon, but that ſbe iron 
touches the weakeſt loadſtone in more parts than it 
touches the other. * It muſt be obſerved that this 
experiment does not always ſucceed, as M. Re- 
Hault alſo ſays ; and it is without doubt that this 
has given him room to conjecture, that this only 
proceeds from the different touches between the 
iron and the loadſtone, which ſeems very proba- 
ble; but we ſhall fee in the end, if this reaſon 
may be generally maintained, and from whenee 
theſe differences proceed. 

1 firſt obſerve; that to make the experiment in 
queſtion exact, we muſt not ſuſpend a bit of iron 
to a loadſtone, ſince the weight of the iron will 
always tend to ſeparate it from the upper. load- 
ſtone: for this reaſon it is better to place the 
loadſtone ſo that the line of its poles dy be ho- 


_ Tizontal, and that the iron, which I ſuppoſe t to 


be a little rod, which ſkall be applied to "Its 
ſtrongeſt pole, may be alſo horizontal in 1ts 
length, and placed upon a poliſhed body, as 
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 ROVAL ACADEMY gf SC1ENDES, 273 
glak, that it may be [able to ſlida caſily, ac may 
be ſecn in tho figure where Avis the great and 
ſtrongeſt laadftave, af which M is the ſouthern. 
pole, which is eſteemed the maſt in 
theſe countries, and ; which the iron rod F 
is applied, the loadſtane E ig the weakeſt ; of 
which the northarn pole is fs. applied to the other 
end of the rod F; and it is obſerved! that we 
ve draw away. the loadſtone'B from the loadſtone 
A, according to the direction of its poles, ſomes: 
times this loadſtone  B:draws/from the loadſtone 
A the iron rod F, and carries it along with it, 
remaining always applied to it pale ſʒ and ſomes. 
times the lpadſtons B parts from the iron rod, 
which remaine joingd 0 che-loadftone A, n 
would think ſhould always happen. 
But the: _ uſually, ade tofind the 
direct ian of the poles of a which. is to: 
ſprinkle vary Nightly Laine ſteel filings upon a 
paper above a»loadftone,: and: neariy ac 
cording to its poles, has made me ſuſpect he · 
ther there: were not in all adſtones ſome: pores, 
through which the ma matter diffuſed in 
the air, would more caſily be introduced than in 
echers 3 for we always obſerve, that the ſmall 
grains af this ſteel diſpoſe themſelves. in threads 
ſeparated from ane another, and never otherwiſe, 
if it be not out of the ſphere of the virtue of tho 
ſtone, where this ſteel is ſprinkled indifferently; 
and without any regularity. Therefore in a lad. 
ſtone uhich ſeems N but little force, it may 
however have pores which receive more magne . 
tick matter, and conſequently may have a greater 
effect in experiments than many pores of a greater 
ard ſtronger: Joadſtone : and if it was fo, it would 
de eaſy to to fac why a weakeo loadftone in a Cer» 
* Plate VI. Pig i. | 
Vor. V. Ns. 52 N n rain 
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tan poñitiof witkr a little rod of iron, ſhould hold 
ib and take it away from ubother loadſtone hat 
in general! fircliger und that an other 

the ſtrongeſt 18adftone would hold the iron whon; 
aa 6 erp taken away But as What i have 


faid 18 bl njecture tad à mio ite ſot 
whe exptriments would not givemetaine 
x ht ioto th affair. 207 vioryowe awabs 
* * * this Pu urpoſe I too a loadſtone ich- 
i About 6 45. and is pretty ſtrongia fine 
here of activity is the needle 
9 4 "ea at — fir feet 3 this dand- 
one is quite naked andionarmed ; it s a little 
irregular, except toward its ſouthern polez>whith 
ig terminated by three faces ono of which (is 
much greater than the others; and it is chis point 
| "which has always ſerved-for touching of needles : 
and as 1 have always thought chat a dittle load - 
f one, which does not ſcem to have much furce 
in 8 2 it to another which 
effects, iy however” be ſtronger ĩn ſome one of 
5 W ts, I rook-4 little bit of iron an inch long, 
ancf about three lines in thiekneſs, and having 
toucheck it wirkt the ſtone, I iĩmagined that this 
bit of iron could never have as much virtue as the 
ſtone that had touched ĩt j and as by the touching 
of it this iron became a ſort of loadſtone, IL made 
uſe of it inſtead of the ak loadſtone B to make 
the experiment b it with regard to the 
loadftone. FL Sn 9 uod | 31 2UO() 1 
I therefore applied regalhſche: great loadſtone 
A* a little i —— or wire E, about a line thick, 
ö a an mch and half long this wire iwasanima- 
ted imtnediately, and held ſtrongly to the: ſtone, 
| Adi remained Hxed there horontally, acoord- 
ing to the pblition of che poles: of — 1 
v altet wards Applied to tho other extremity of this 
W *Fig.z e wire 
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of iron B agaitit 


with it che iron Ba: 
A., and ahvays i. the repaition gf the Ser 
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ve here:ſpeak. ofiz I therefore 9 5 ) pl lace my 
great Joadffogevint fach a manner, that its large 
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whole: being placed oon a leve 
drawn away ſoftly the iron B, 


ed fixod-toritzs and;quittedthe, lap 
this a] yall eanſame 


22 three ãnches, the wire 75 
iron H. ono 21: its i 
« - iÞ1i had jafterwards 2 e abi 
happen, af I 2 9 — PR 2 6 


this the: wire: E, ane 
thei p different denominations 4. 
wire would only touch ety 
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| 5 NI 
much larger: place, theſe 
irons had been is ken eos fk 
with fomeꝭ ſurprizte, at» Te Tr, on 
that 4; mighthave dr NM. e %s xealan "that 
the / wire being draw h, Carried. 


ich Fenched ie 


alonei hut make PER Ea en- 
deavout roxdiſcovet the trus calle 


face and its pales (/&reÞ an hor izoptal, e ; 
and having put a hie paper upon it, 4 TEN 


N 1 |. obſer) 


that "from aih 
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ee tee een 


gilt trol 
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rn IO 8 
ſcnhble. which, exrencled a grew 
joining; Rfelf bo the matter that came from che pale 
M, Which t aft return toward theo- 
cher pole of the Idadſtone. What I ſay of che mari 
ter which: : proceeds from the poſes of the tone 
and from the irons mult be underſtood in chem 
11 that which ſhould endeavour w enten 
agaiti, Which is indifferent, and e, 
ſame effect according to M. Huygens ſyſtem Tlie 
ſame Uiſpoktion of the. threads. happen: Allie 
xn the Toh B, = Near theloa 


dſtone, ang che iron 
Ji — 2 
THER 5 FO e 


O —.— dum 4 
animated iron or ſtecl has! 


——ů + 

ſtone Ref AE a; animates it, — we;often ſer that 
_ rod or rule ofa certain ſteel having-been-anirgats 

We a 7 e e carries a ¹,ẽ m 

* * Fig. EIS | - G07 I& $9216 © 03 446914 

greater 
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netic matters tn the Iadiſt 
hard body, iv'x ſtung, 
ane e WE 
— e 
can happen it ſotme 
ſhould Lare whore 
again e pere Vis al 
changed or altered by & . 
conſequently it 9 theit 
Fade mn 
A Eras bh a 21 4 
pore Pee robes he e r 
Thu the tro 'of iton I) if 
toueꝶ / one mother; and whe of which i ps. 
gainſt the Pad. fon A, my have 4 hl 
er virtue chan . e A, nd -elpecially K. 


_ * 2 | iftant from this los 
Which ay receive 55 of the . 
$1 


ie matter f irs' vor Idelf i TY 5 
that which is diffultd the Mir. 4155 

two irons are at rather e +. +: 1 ns ſoa. 
the loadſtone A. | 7 

their force dit een, 


— than when witty tat OY Ya 1 
All cis &. viſibly knbvh by the e l 
threads of ſtect filitgs. EE a oe off 40 ÞO1 £ 
We might alſo bririg for a 70 it have, 
before advaticed; chat h foadftohe” RY us 
diate to a a picce of iron mote force than it _ 
L & 
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4 very 
= 1 55 is ee 4 Pome 155 
aye 11 at TE, in 3 and 85 
It was. Whic me - five Grit 
years * to wa 4 ftotie e nature 
with — of the ſteeple of Chaſtrer, ſeverit? — 
wir according. is the "courſe of the mm 
matter, and which being at fiſt" animateti 5 
bj yertedinta ſtone by ru and became Jokdtffchidh, 
"The" ſame thing h to an iron Wire Which 
bad been foſpended” in the air for a great white: 
1 made another obſervation upon the cbUjEH art of 
"the magnetic matter Which pa a ee ras 
Toattons, which i is marked diſtin! 
of the filings that are ſprinkled th Ap 
ed, vpon the loadſtone, where we ſee . 
the poles. of the Kone, 2 great deal of filings are 
amaſſed,” which form the origin of a vorte%'6f 
Which the bellies: -are between the” poles, and That 
_ the. filings" are alfo in a pretty great quimricy*to- 
_ ward f Fa e ſtobe, the threads of Which 
pros pet 515 50 eln thee tages; 
ut . VF 7 lings in the fifa, 
_ which has different Nin according to tlie m- 
equaltties of the ſtone, kram wherce'we: n=y- 
dat the ſtone Has but very Ittle force in its midi 
A ſahle thing is alſo dbſervecdl in an anttriated 
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io: This ĩs confirmed. hy the 
e 6 mate vim » © ee jneng 
Fe E LAY ate 5 1 oo 
ing t pole e loadftone again | 
ge ft ce 2 by bp Wingy: 1 8 
4 paper wh Fe e 25 
twa Om bby 1 7 ne: Rath, 
Kone, and and the other at, 5 extremity 15 Ek 15 
2840 af the ring, -which- palled Fe through, the pla 
where eee Fe Save 146 
the bellies. between 157 Pale, 5 
appear any thing gt hedge: 
. me that t 6 virtue'o e 
ee nn rn En os Be 
communi itlelf the Jengt y Wit - 
out the. bellies being 9 /rgj 1. Ing» PONY. 
In effect the experiments that I have made up 
the courſe of the magnetic matter, as has been {cen 
in the preceeding figure, news vs that' when we 
have joiged the two birs of iron'to the. ſtone all its 
virtue paſſes from its pole 8; the furtheſt from the 
irons, to the pole m of the 3 Low the fartheſt” from 
28 ſtone, | ar rt: t toward the: 1 7 994 85 the 
other iron is \ there'is but very littie force; 
tor the ſtone arid both the irons Wert n other ek. 
fect together than as a firigle' loadftone ; - and I 
have. found this very plainly: ypon+ an 'extellent 
ſtane that was armed,” where the magnetic carer 
being all . Pe Le e 2 75 


Itlelt 
holly” towards 3.— ba br t 7 ae to 
1 them ſuſta ig a conſiderable weight ; 


for 
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I had, not any more 4% 
It is almoſt the ſame 1 hers; tha Vickee 


of the ſtone p g from its pole. op. ef 
"ARE Oi e ge a 


iF Ws 
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more force dd, Join i 


rom B ap F. L bad nox/ollarved. that tha in 
1 we middle remained. fixed da the ſhone A mn 

and 
1 705 it: 'nevertheleks, M. Rabauli Remind 
ee „and this made me ſuſ- 


one A. having a good deal f 
force, communicgted alſo a good deal af it ta the 
moſt diſtant iron, or to the of, which it 


holds the place, For this.reaſon, inſtead og chin 
bn 0 A. 1; took a; lang and . chick 


piece of iron wire. which r 
became a pr 


ſo that at ficſt the ſbowel, was in tha middle, and 


they 8 ane; Afiother; at their (extremities, 
The oh: three jrons then... com 4 
loadſtone, bey held, end togecher when 


moved, and it, happened alſo, that whan Ii drew 


away from th t 


chickaſt ira, the longeſt of abe o · 
ther two, it 


dic, than Fog Hy oi 
= bor ee —— 
the A, and the tv 


ſoadſtons 3 
and Nj TY mg hy wo. 1 Look 


which I cut in two — pon 
ä 

ani &; chreę pieces ol iron, 1 
5 them according to their poles upon. a glaſ 


ew along with it ne * | 


te os 
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ba F'ca MG fh ch Two, thine, 

' neſt, ——— ae dig force. e: 
— been 
Ohler vod ulld, by buen kitchtivily ibe 
. —. * theſe pply themſelves a+ 


gainſt ene anothetz e d 8 17 that they do 
not ſoin their Eiroular exttemities exact Hy one at. 
the end of another bat tutn t ves 2 little 
that they may meet ut the ed es of f the circumfe- 

rende, tor they hatk been wal Jared' Atthe ends, 
which withesdt dub -pttteedt from the mag⸗ 

netic matters going dt in gregtef abindatice in this 
place, than towards the ne as ie happens to 
all bodies that are any ithhing larger Wheh being 

| animated we would mals therm KEE Fa bt of! iron, 
| as we obſerve mia Knife flat e i at the 

| point. nous 13363 ©) Zaids =. ” 

| We muſt. alſo bhv th ne g expeidicny,. 
there are ſome irors which cannot b>anitnazeds; 
'F that is, which having been touched MR A oy. 
1 

| 

} 


ſtone,” and being of of a long figure, catinot fl 
a very light iron, it eaſt if it be not 2510 


of a loadſtone, not that they are of A hüte 3 
proper for that, but only,” becatiſe theit por 
Wol. V. Ne. 53 Oo cannot 
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cannot retain the virtue which had been impreſſed 
oñ them by the loadſtone. (LOT 
But to conclude, we muſt confiiie that the firſt 
irons applied to a loadſtone, make it a kind of 
armour which has a good deal of force towards its 
extremity, by gathering the virtue which is ſpread 
about the ſtone, which makes it act more power- 
fully than the ſtone itſelf; this is diſcovered 
by the armour, and it is this which makes it pull 
away from the ſtone the other irons that are near 
it, for this ſort of armour joins very ſtrongly 
to the iron which touches it, and which confe- 
quently muſt carry it away with it when we would 
ſeparate them; this alſo may be ſeen by applying 
againſt either of the [poles of the ſtone, an iron 
which ſerves it for an armour, without being fixed 
to the ſtone, for the extremity of this armour will 
join very eaſily to the iron that ſhall be preſented 
to it, ſo that they will ſeparate together from the 
ſtone, and that until the iron which touched the 
loadſtone is too far from it to receive force e- 
nough to retain the other, and this ſeems to me 
to be the true reaſon of the effect which we ove 
undertaken to IP in this memoir. 


VII. A.. extract of the Ger ver ons f thee e- 
clipſe of the moon, September 20, 1717, at 
Nuremberg; by M. Wurtzelbaur. 


The weather was favourable at Nuremberg for 
the obſervation of the eclipſe of the moon, Septem- 
ber 20, 1717, which muſt appear above the ho- 
rizon longer than at Paris, becauſe this city is firu- 
ated with regard to us toward the caſt. 

At 6* 5 30 the upper limb of the moon ap- 
peared elevated a degree above the horizon, 3 mi- 
nutes and + before ſun- ſet, which is at 6 9. A 
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At & 17 30”, the moon being almoſt entirely 
- out of the vapours, the m 8 
lg was obſerved to be almot 8 d, digits. 


At 6 64 0. the eclipſe was ſeven digits. 
7 29 30 five digits. 
7 41 45 e 
7 52 10 two digits. WY 
8 1 35 of a digit, 
8 10.45. Ae e Wen, 
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The end of the eclipſe having been | 6 $64 


obſervedat Paris at 7834 50 
we ſhall have the difference of the me- | 
ridians between Paris and Nuremberg, 35 55 
within about x0” of that which reſults 
from the obſervations of the ſpot of 
Ty which * diſſerenes 36 5 
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In the HISTOR NE cla 
| of $11 8007 c 
J. Y N « ggg which relates ta the theery of 


gravity. 

II. On animals ſeen by the microſcope. 

III. On the mewing of cray-fiſhes. 

IV. Of a lizard with two 2 

V. Of a nonſtrous large . found in the at 

of a ben's belly. 

VI. Of the ſperma ceti. ; 

Yew On the ancient and moders China. 


* Meteorologi cal obſtroations 0 at the roy- 

al obſervatory, during the courſe of the year | 
1717, by M.de la Hire. 

II. An 0 of a northern light by M. Ma- 

i. 

III. On the rivers and rivulets of France, which 
carry gold duſt, with obſervations on the 
figure and manner of colleming ſuch * 
and on the ſand mixed with 12 by NM 
de Reaumur. 


IV 


3 - ® £ | J ; 4 
265 A Tarr, &c. 

IV. An account of an ettraordinary kind of iron 
SE er Foix, with ſome 
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I. On T ue eftion which Felares's 0 the theory 
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M. Sa be engaged in the Rudy of the | 


theory of; gravity, found it neceflary to 
reſolve this queſtion: If two fluids, each of them 


equal, and of the ſame figure, for inſtance, — 
rical, and of the ſame denſity; that is, contain- 
ing under the fame bulk a like quantity of proper 
matter, both moved with the ſame velocity,-and 
differing ' only in one of the parts more 
grols, and the other more ſubtile, have a diffe- 


rent force againſt a plane that they meet -». 


One would at firſt make no difficulty in deci- 
ding for the affirmative, and that the ſubtile fluid 
muſt have leſs force. And yet M. Saurin found, 
contrary to his expectation and intereſt at that 
time, that the two fluids have an equal force. 

Without repeating his demonſtration, which * 
ſo much the more exact and rigorous, as he was 
deſirous to be able to conteſt the conſequence it 


ſeems that the ſame thing may be proved by a 


pretty eaſy method. The two fluids being mo- 
ve Wich the ** velocity, have the ſame quan- 
5281 #7 tity | 
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tity of — — — the ſame impetus, 
if they have the ſame quantity ot matter; and v 
4.0% to ſhew that they have. * 
I ſuppoſe a plane of a foot ſquare, and I put a 
ſphere of a foot in diameter, which touches the 
plane at its middle point, or at the interſection 1 
the two diagonals. Here is' the ſpace of a cubit 
cal foot as much filled as it can be by a ſphere. 
If I would fill this 4 — ſpheres, 
and take them at firſt of half a foot in diameter, 
it is evident that it will require 8, for the ſquare 
plane being conceived to be divided into 4 
and ſquare planes, each of half a foot on a ſide, 
each of them will bear its ſphere of half a foot-in 
diameter, all theſe 4 ſpheres ill fill hut half t 
cubical ſpace of a foœbt, which filled the firſt 
ſphere alone ; and to fill it as much as it can be, 
we muſt put upon theſe four ſpheres four other 
equal ſpheres; Now the ſolidities of the ſpheres 
being as the cubes of their diameters; each ſphere 
of half a foot will be 3 of the firſt ſphere ; and the 
$ together will be equal to it: whence it follows, 


that there is always the ſame quantity of matter 


in the ſuppoſed cubical ſpace, whether it be fil- 
led by the ſingle ſphere, or by the 8. In like 
manner, if we would 611 it with ſpheres of ; of a 
foot in diameter, we ſhall find that 27 are re- 
quired; each of which being 1 of the ſingle 
ſphere, the 27 will be equal to it, and always ſo. 
It is viſible that theſe ſpheres, which always 
fill the ſame ſpace, which are always of the ſame 
matter, or equally denſe, and which only conti- 
nually leſſen in diameter, repreſent a fluid, which 
we conceive always more ſubtile in the conditions 
mentioned. Thus the ſubtilty of a fluid takes 
away nothing from the force of its impelus ; pre- 
| umptions, 
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— > ig above all, if. We 0 


prodig 10us number of machines, 3 
would have gone ſo far 28 to Iuſpect 
—— nature: but obſervations have 


— ſo familiar with theſe ſorts of wonders, 
e 27 8 of times leſs than a mite 


us. Such is the, enormous 


Ban of. ken which M. Mal:ziew, has obſer : 


yed with, pat ring, he has proved it by the 
geometr ical calculation of the augmentation which 
this anſfrument cauſes. in objects. What there 

are the of. the minuteneſs of animals 
Our eyes reach from the elephant to the mite, and 


there a he. order begins, reſerved for the micro - 
ſcope, reaching from the mite to animals 2 tl, 


millions of times leſs.; this order is not ex hau 

it 55 alen is not yet arrived at its gre 
when it ſhall be ſo, will the ani- 

i Sy cxtauſted? There is on the contrary an 

ility that they will not; the bounds 

of nature will not « fi 0 7 with thoſe af our 

eyes aſſiſted by the microſcope. Who could even 


affirm that there are any bounds? All that can 
make us believe that animals have any in ſmall-⸗ 


nefs,. is. that that they have them in greatneſs, 
On this. fide they are bounded: by the Apt 
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and from thence to che cuſt un g. dere 
I 112 terriply decreaſi gg. 


Maulexien has made a bee Ve- | 
tion upon the almoſt infinitely” mallCnidials, 
which the microſcope diſcovers' in drops of li- 
— he has plainly perceived ſome of them to 
$, and others vviparous. Several of 
— are ſo tranſparent, that one may evidently 
diſtinguiſn through their outer ſxin their different 
viſcera, the motions of thoſe parts and even the 
contrary motions of the hood, ori inſtead 
thereof, ſo that the circulation is ren ar once 
through the Whole amal. Of theſe tr | 
animals, M. de Malexteu has:feenfomelay eggs, 
which before were little grains, that might be 
counted in their "inteſtines, and as ſoon as they 
were emitted became animals, which grew more 
like their mother ever inſtant, as they unfolded 
and grew. The others produeed mall living 
animals, which were ſo whilſt in the belly of 
their mother, and had diftingaiſhable figures and 
ſenſible "motions. We ſee Py this, that the la w- 
of the generation of animals is very conſtant, and 
bat. nature 's is aways the me mn! in great and 
tle, * 64 4% att £4 LEY LP: ve 
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Hl "On the mewing of reien, 5 


Themes of cray-ſhes une cates. 
ently inquired int or ex hauſted in 1709 and 
1712 *; and indeed what part of nature can be? 
M. de Reaumur has examined anew che mewing 
of cray-filhes, that is, the change of · the ſhell or 
boney covering, which to them ever 
year, and he has found ſtil more novelties. Hes- 
has hewed the academy ſome deciſive! experix 


Vol. III. p. 244, of this abridgment. | 
Vol. V. N“, 5% P p ments, 
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ments, which pee en 


ward off. 214. { 

It is in June, Fuly, aud gk, hat . 
fiſlies quit their old ſhell,” which remains empty, 
but all in a piece, that is,: the different pieces 
which compoſeę it are ſtill united as they wert he- 
fore dn the ſpoil of the cray->ith. loo a8 if 
it was an entire animal. % ning 

This ſpoil does not get-looſe of elf and with- 
out effort, but the animal aſſiſts it by different 
motions, which ſeem very painful. Sometipzes 
it dies in the operation. e 
the exact hiſtory of the fucceſlive me wing a for 
we may well judge, that the animal has more eaſe 
to diſengage itſelf at firſt; from certain pieces of 
its ſhell, and that it begins with thaſe, which 
afterwards draw others after them, or render them 
more eaſy to get looſe. In ſhort, it wiſely ob- 
ſerves the order of its greateſt convenience. 

There is one circumſtance in the mewing. 
which might ſeem inconceiveable. A; leg gets 

from within its boney ſheath, and the only aper- 
ture in this ſheath, through which the — could 
paſs, is ſo ſmall, that it is impoſſible it ſhould 
paſs through: nor indeed did it, but the ſheath 
has an inviſible ſlit lengthwiſe, and is compoſed 
of 2 pieces ſo exactly joined, that they ſeem 10. 
lutely to be but one. It opens to let the leg get 
out at the ſlit, and at that moment ſnuts itſelf 10 
cloſe, that the ſlit entirely diſappears, as if nature 
had ſtudied to hide abe tr which: it ules pi 
- make thas' leg get QUE. 14618 Hegg 
The cray- fiſh therefore remains naked, and co- 
vered only with a ſoft membrane; but in two or 
three days at moſt, this membrane becomes a 
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boney covering, entirely like that which fell of, 
but larger. Ho bn: 

It is larger, bocauſe in the ſpace c a yen the 


cray=fith has growny and requires a larger veſtute. 
According to M. de Reaumur's opinion, this ani- 


mal mews every year; becauſe it grow itſelf, and 


its coat does noti In ſhort, if wercompare the 


animal at the time of its 
ſpoil it has 


being naked, with the 
juſt quitted, we always ſee that it 

and that a ne cat was 
neceſſary. The cray-fiſn grow ſlowly, perhaps 


becauſe of the cohſtraint of che bony covering; 


and the ſiᷣſnermen ſay that at 6 or years of e 
it is ſtill but of a moderate b f jg 


igneſs. LOW VL, 4 
M. de Reaumur ventures to gueſs at the man- 
ner in which the: ſoſt membrane, which cloaths 
the naked cray- fiſn, changes to 4 ſhell.” What are 
called crabꝰs- eyes, are two little ſtones ſeated in 
the ſtomach of the animal, vhich are not found 


there at all times of the year, and are found in 


different ſtates of the 


growth. M. de Reaumur 


has obſerved, that theſe ſtones are biggeſt exactly 
when the 


cray- fifhes are ready to me and that 
when the new ſhel} has acquited all its hardneſs, 


there are no more" ſtones; In the intermediate 
ſpace,” which is very ſnott, they only decreaſe. 


Hence he fuppoſes they are a ſort of quarries, 
whence the ſtoney — proceeds, which is to 
petrify the membrane with which the 
cray-fiſn is covered. When this is done, the 
quarries are extiauſted; and they: begin to fill 
again during the following year. There is ſome- 
thing ſo juſt in this, that it nn nn it 
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age leerer enten. 

An planten of the "Fetres in Plate Y 11. 
| . 0 1, is a cray-fiſh, which-has already-looſen- 
ed ©, 118 J tables from e of the 
7 whic Reaumur calls the caſque. Ada 
| 107 ee the table. 

245 15 ſn juſt rcady to mew i coc 
| the edge le, Which is very much xai- 
ſed, = at preſent found at a great diſtance 
155 the Big 40 dd. * part ee, and all that 

ate d, is at (open. 

H. 3. The. ſpoil Kin ctay-fiſn which has 
7 3h the caſque, i the firſt cable. K the 
place where the cray - fiſn drew out its head. The 
edge h of che ,ca/que would have been applied 
againſt, Ge 85 e i of the firſt) table, — 
preſented . theſe, ſhells in the ſicuation that they 
take when the cray-fiſh; has juſt quitted them; 
but they are repreſented juſt as they are placed at 
the 900 when the — is juſt ready to get 
out. * „ „Mech 

Fg. 443 is the ſame with Re. 3. only che caſque 
is removed, to ſhew. how, ind different you 
remain faſtened to the ſpoill. 

Fig. 5. is part of a leg of 48: cray- fin in that 
ordinary ſtate; I] marks the Qraireſt p place of the 
leg canine, between the ſecond and third-articu-- 
ation. 1 
_ - 6. is the ſame. leg. when, the fleſh which 

- occupies the large end of the ſhell is arrived at the 
ſtrait, part marked Il in the preceding figure. We 
here ſee the ſhell a and the fleſh nn breaking 
ou. after haxiog torced Fl. dawg; mm of the 

19 

Fi % is the ſame leg in another poſitian. 
W 2 here beſides, that the ſhell fore 

at 
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P. OO. here re ts the ſame, fleſh. 
is marked mm = E 9 al ans 
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M. Marg hant avis = 
a grey 1200 wich t killed it 
might have the Ape of It, and might exa- 
mine it at leiſure. There Was nothing firgular 
in it but the two tails. One, which, as it ſeemed 
- its direction, ought to have been b 0 vay on 8 
was ſomething thicker than the other 
It alſo a eee 
tremity, for it did not end. in g Nei int «x 
to dave done, e 1 3h 
ruſe one. It was Hut 16 lines 10 
rails of theſe animals ate uſually three N ay 
more. Ic was a-little- flatted' at top, and almoſt 
ite ſtrait, - The ſecond, which Was fituated t 
right of the firſt, threw; itſelf. to the right,: 
bended outward. It was 22 lines td and 
in diameter at its origin, equally roun 7 
ſides, and terminated in a ſhärp point. = 
A lizard is covered with bands br Alu 
2 from the hinder feet to the end of the tail; an 
1 M. Marebant has obſerved, that theſe bands," 
which ſeem to be ſeparated, and compoſed 'of 
ſcales, are however only a continued {kin,' but” 


v folded in ſuch a manner, that the different lalts 

20 or folds cover one another, and it is his '\ hich” 
Fr: makes the cinctures. It was from the edge of 
7 the laſt cincture upon the body of the lizard w i 
D ſerved by M. Marchant; that the two tails gre 0 


One might even ſuſpect the riſing of a _ * 
A It was a little appendage 2 lines long, and + 
4 in diameter, ſituated 2 lines above the bifurca 0 


| by bade bone) wertebre, which h make it very bl 


Tnanifeſt reprod 


0 chat ee of the ver e&bre - there came a car- 
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: languid every day, and alſo barren, M. Morund 
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ap Lgilkecking the oo, it” was Found), | 10 


in chis t wo tails ; 45 fo the origin of the 
thay, if Ii It 1 really'o ohe t fort 5 f 
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Frauli, in his al lays, 
all of a 9 een er ee wy 


weep is cut 1 rekirt 0 115 


e of the F Ee e- l 
e lizards of Aristotle and M. Per- 


aul e BO, quite in the ſame 6470 with that of 
Marcbant, he had a mind to try the reptodite- 
fin & of the tall 1 ge grey lizards, füch as his. But 
periment id not Lede with him, and be 
4 — been able to diſcover what could hin- 
er it 1 20 14 ** 
1% Mea © up exactly to His obfervation, 
what Pliny fays, that there are lizards found wi 
1 and fetal others have Alf 
| 1 50 Dt they. omit ſeveral neceſſary cit. 
cumſtance a Thus, we muſt keep to a fact well 
tl 


attelted, and time will Miel us 5 more. 
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1 158 hen, hich had been acciſtdirie8 Ho 
lay pretty large eggs, growing more and more 


the 
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tery by. a pedicle 


nouriſhment. in the bell * had gro 
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85 ſoo, ſumgron 4. the- boſpital of inval 

aw it reduced to NG, N a 
few hours to examine the cauſe of. its difor 
He found a great tumour faſtened to che me on 
and in this rummout's monſtrous 
egg, Which weighed 14 14 ounces wanting 2 od 
whereas the common Woke of the arg 855 
15 but 2 Dunes e 18, | ſe | 
times as much in which: Tt was in- 
cloſed, being very r and hw an& incloſed 
in the cavity of the belly, had extremely incom- 
moded the inteſtines, 2 cauſecl a a in the 
animal, which incteaſed eyery 1 nA 

Ibe egg had its White ad in ol *"the white 
was. very much hardened, and one might count 
36 diſtin rata in it, the yolk. . contrary 
ny” more fluid and pale than uſual. of om, 
ding to M. Morand's con mjefure, Who 
hw! this obſervation to the academy; the egg 
had been fertilized, and falling from the ovary 
into the. oviduct, it grew extraordinary thick in 


G 


tis duct by ſome particular cauſe, burſt it, and 


fell into the cavity of the belly, where it was 
faſtened to the meſentery by the pedicle, by which 
it had been faſtened to ** ovary, and which it 
carried along wich it. It had found a8 table 


big there. The heat of nos io wt had 
tarried a long time, had r the white to a 
degree which. no artificial dreſſing. ſeems to. have 
been able to imitate ; and as it is the white that 
nouriſhes the yolk, this white being too much 
hardened, could no longer furniſh"the neceſſary 
Juices to the yolk, which thereby had loſt its na- 
tural conſiſtence, and was diſſolved. 

This fact is remarkable. 1 in its analog to the 
human N , Which are nouriſhed in che tubes, 
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or in the cavit) of che abdomen; the ae en 
dents, and the ſame errors of nature, may happen 
boch to the  Oviparous and viviparous aim 77 
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miſtakes about the per ma coti, 71 2 


them that it is the brain of the whale prepared 


after a certain manner. Tos this information, 
which we have had but 30 or 40 years, N. 4e 
Jen adds another, which he bad from M., Ale. 


The ſperma tet is only the brain of thoſe whales 
which et dend and. they are but rarely found: 


They have 32 of. them, and theſe teeth weigh r 
or 2 1b, apiece. | 
When the ſperm ceti is found floating. _ 


the ſea, it is therefore the brain of theſe animals 


dead and putrified, which. has received from the 
ſun and Waters 0 mee ee to the 
artificial. 4 OO, 


VII. On the ancient oy modern China. 1 2 


The duke of Eſcalona, foreign aſſociate elde 


academy, has ſent them a map of China, drawn: 


. a Chineſe hand, and in CEineſe characters, and 
very different from ours. There are no d 


of longitude or latitude; the conſiderable dune 


are repreſented by ſquares, perhaps: becauſe: the 
Chine/e have atfected this figure in buildin 55 them; 
it is certain, from all F that 


China being earth ſo; for, erding to them, 
| | China 


. — 2 


s 


LE 


ckin is 
ſquare, and that they believe the earth to be 
ſquare. They may have formed this notion om 
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earth. | 
M. Deals, to whom thb . b e Fig 


having given it to M. de Fowrmont to be ſtudied, 
who carries the kn of languages even to 


the Chineſe, he knew from him that it contained 
the ancient and modern names of the principal 
towns, and that at the bottom there was an enu- 
meration of the tributes of each province, whe⸗ 

ed 


ther in flyer” or in rertiandifes. The 


randotn dt the edges of the map, and are expreſs 
ſed by the names of 
Ge. as if they were not worthy to be. called N. 
their real names. 


As this Chineſe map may be of great fervice i in 
_— the ancient China with the modern, 


eile has endeavoured to draw ſore infor. 


mation from "it! For example, it is marked- 
therein, that'the'ptovince of Clanton, which is in 
the northern of the empire, furniſhes alk, 


and thence he conjectures that it is the Series * 
famous among the ancients. 
It is true that Plulomy diſtingaifhis Sivca Rein 


the country of the Sine, which muſt be the * 
n 


dern China 5 but it is very poſſible, chat i 


time of Prolony, they might give the name of 
of the Sinæ only to the ſouthern part 


the coun 
of China; and in effect he laces at the 3 5th 


degree of latitude the limits of his Serica, and of 
his country of the Sine, which is more te ihe 


ſouth; and it is at this vtry degree, within about 
185 that dur mon d ſer vadons place the li- 
mits of the province of Chanton, and of that bf 
Nankin, which without doubt was contained in 

the province of the Sine. 


Vor. V. No. 53. Qq | 8 


bouring people to China are thiown 1 it were at 


monſtrous men, giants, dwarks,, 
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It may not be amiſs to obſerve, that From 
informs us himſelf, that it is towards the 
degree of latitude, or towards the parallel! of 
Rbodes, that they had the moſt obſervations in his 
time. It is eaſy to ſee the reaſon of it by the na. 
vigations that were then made; and it held alſo 
for the navigations that were undertaken in the 
eaſtern ſeas, more frequented towards the ſame 
parallel, becauſe of the merchandiſes that wort 
there ſought. We muſt therefore rely upori Pio. 
lomy for the poſition of the confines of Serien, 
and of the country of the Sinæ, and conſequently 
place Serica in the northern Ching. 

However all the maps place Serica in Seythia, 
but very probably it is a miſtake, for 'Prolemy 
does not place it there; and beſides Serica muſt 
produce ſilk, and there is none produced now n 
the Scythia of the ancients, which is our Tartaty. 
When Ptolomy is got out of the 3 5th or g6th 
degree, and in the country of the Sine, M. De- 
liſie finds him far from having the ſame exactneſs, 
probably becauſe the navigators and merchants 
did not well know the places where ſilk was ſold. 
He places the capital of the Sine in the zu de- 
gree of ſouthern latitude, but by our modern ob- 
ſervations there is no part of China nearer the 
equator than 18®; and by the annals of this em- 
pire, which run very high, we know all the cities 

that have been capitals by the abode of the empe- 
rors, and they are all found to be in the modern 
China, 

And though according to the opinion of the 
late M. Caſini, ſome countries as far as the equa- 
tor, and beyond it, as diam, Cambodia, the iſlands 
of Borneo, Java, &c. might anciently have de. 
per.ded on China, yet could we aſſig» to this em. 


pit. 
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ire a capital three degrees beyond the equator, 
— ſo far from the centre of the ſtate. 1 
Laſtly, of theſe iſlands of the eaſtern archipe t 
lara which muſt have depended upon C bina, M. 
Delifie thinks he has found ſome. of the principal 
in Ptolemy, which he does not aſcribe to the Sinæ. 
For example, the iſland of Jabadu is pretty plain- 
ly the iſland of Java; we know, that in the Ma- 
layan tongue dive means iſland and beſides Pro- 
lomy's iſland extended from eaſt to weſt like Java, 
The ten Maniole of Ptolomy are the ten Philips 
pines, which are alſo called the Manilles, a name 
not very different from the. antient one. 
From all this it reſults, that Prolomy knew the 
northern China much better than the ſouthern, 
which he has extended exceſſively beyond. its 
bounds... He has alſo erroneouſly placed on the 
other (ide of the equator the three iſlands of the 
Satyrs ; if according to M. Delifie's conjecture, 
they are the three iſlands of Japan. It is not 
very ſurpriſing that the ancients ſhould be mi- 
ſtaken in theſe points, but rather that they ſhould 
have a great number of _—_ * and qe in- 


formations. 


A FS 


40 


PT EE 


of 
| 
x 
[ 
ö 
0 
F 
| 
| 


S 4 . " 
- k 
| 2 
9 
* 
. 


— — . ̃ OSELI EBE S et nwnt o 


—— ————ꝛ—j—ßjrrnñæ —ñ—— — 


10 3 I var TAO 
dw 96 goivbeyes K. 7418 $:21ÞW 2126. 1 


ABRI D'GMENT 


2 40 1460 (3010 (1374 ＋ 2 4 AuN \ 
Aid ni ait d ene 9 F 2 | aut Mie 


eee Mrrrorgs of Þ 
., ACADEMY of | SCIENCES at 1 


| wh he — ef I Gan +, 63164: zs 18. 
- 211580 181 11.401 86 3521 
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120 _ 8 ring the counje, Kate 
775 by FRI la Hire“. $ = #1, 
1 eng 2403 mila t ln 
STE: quantity of water. which, fell in tale 
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March: © . — (410 37 
— 7 170 + 1 CM 2) 28» 
Nr 2044 ©" Novem.” 197 
June 4 4 er... 5 84 
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Which gives for the whole year 212 lines 2, 
or 17 * 8 lines 4, which is a little leſs, than 
the common years, which, we haye ſettled at 19 
inches. The ſummer rains alſo were but mode- 
rate, contrary to cuſtom, for the three months of 
that ſeaſon furniſh almoſt as much as all the reſt 
of the year. However the month of December 
has given almoſt 40 lines. There fell bur lle 
' ſnow on the night of January 1, and though the 
Fertility of the earth is aſcxibed to the ſnow which 


fattens the earth, as er Ae 1, the, harveſt 
. was vety plentiful. + gh e 


— 


5515. . 1718. | Fig * $ " 41641 2:13 n 
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1 were a great many ſogs during the whole 


ably aye grade pros the res 7 a 


br 4. there wax a ftarm. with much hait of a 


very large ſize, — 7 lines in dia- 


meter, hic did a great ene 
and frainp/in the 3 here ate e 

My read was at the lo 
at 24 parts HG : 3. —— not * ld 
a great cold. it otten to 13 parts, and it 
begins to freeze in the R 32 


It role at the higheſt to 65 parts Auguſt 1 ＋ 
it muſt here be obſerved im general, that 


an hour paſt two in the afterhoen, ix riſes 12 Sox 


higher than in the morning at fun-rifing. We 
— therefore take for the greateſt heat of my year, 


that marked by my thermomer at 78 parts; 


whenee we may conelude, that the — 
Was 


greater than the cold; for to make the cold 


equal to the heat with regard to the mean ſtate, 


the thermometer ſhould have fallen to 18 parts, 


inſtead of 8 
We now proceed to the barometer; ich is an 
ferves us to meaſure tlie weight of 


inſtrumept 
the air. That which I always uf in my obſerva- 


that this ĩuſtrument cam point ous the: alterations 
of che weather, ſome hours after the quickfilver 
has changed its height in the tube Wherelh it is 

and it is pretty oſten found, that when 


the quickſver falls, ir is a ſipti there will be rain, 


and om the contrary,” when it Tiſes, that the aif will 
become more clear. However, When it fals, it 


is a certain ſign that the air becomes lighter,” and 
onthe contrary that when it riſes the air becomes 
heavier, 


towards the end of this year it fell no lower 
than 31 parts \Novembern z Nn 


tions is the ſimple ont. It is commonly believed 
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heavier. But it very often happens, that welare 
deceived in theſe predictions of rain and fair wea« 
ther. I have explained in ſome preceding me- 
moirs, whence this may come, and why ve muſt 
not de too much the figns of the 'baro- 
meter. | Mineis always ſituated in the ſame place 
at the top of the great 1 hal of the obſervatory. 1 
have another, in which the:quick ſilver riſes g lines 
higher than in the common onmeee tent 
I found my common barometer at the higheſt 
at 28 inches 2 lines g; February io and December 
20% in weather that was not very fair ; and it was 
at the loweſt at 26 inches 10 lines 3, February aa, 
and Mſareb i 2. It rained moderately in February, 
and a little in March, The difference between 
the greateſt and leaſt mint of the berometer was 
therefore 1 inch g lines 4 ——— * 
like the other years.. 

The moſt common — violent winds of theſe 
countries commonly come from the S. W. and 
they very oſten bring rain, becauſe there ariſe more 
vapours from the ſea, whence they are brought, 
than when from the E. and we always obſerve 
that the clouds conſiderably increaſe the force of 
the wind, which might be cauſed by the wind, 
which being of itſelf but moderate, and being 
compreſſed between the clouds and the earth, con- 
ſiderably augments its velocity, and in foggy 
weather there is hardly any wind. We often ob 
ſerve, that the upper winds, which we know by 
the motion of the clouds, are very different from 
thoſe which prevail upon the earth, and T-once 
ſaw upon the earth, two winds oppoſite to one an- 
other, at the diſtance of about two leagues, which 
may be aſcribed to ſome mountains that turned the 
us wand different Ronen h. * = 
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- The ſtrongeſt windsof this year werd in Decems 
ber, when there was a great deal of rain, though 
the barometer Was only about its mean ſtate. N99 
1 obſerved the declination of the needle Decetuber 
29, with a needle of 13 inches in length, in my 
ſtone box, which I deſcribed laſt year and I found 
it 129 40.from the north toward che weſt.itu which 
it tends more and more every year, hut I have re- 
marked that this obſervation as. very eaſily made, 
and that it muſt; be very exact, becauſe. ina ſhake- 
ing the box conſiderably, after the needle Was fix - 
ed to a. point, it returned tothe ſame point after- 
wards, having made ſeveral vibrations, Which does 
not commonly happen, eſpecially, with great nee- 
dles. Ihave not found any better reaſon. for this ef- 
fect than the great — that was then; which 
makes me ſay, that to obſerve this declination 
well, we muſt chooſe a calm time, for in other 
e tho' the box js very cloſe, I have not ob- 
ſerved the ſame thing and yet I cannot be per- 
ſuaded that the agitation of the air can cauſe any 
in the magnetical — _— ne 5 nee 
dles of n l ein ed was; 
1, W * 
II. Arehfervation 9 of p northern bglt; 5 11 
| araldi“. 0 111 
There ee March, 8 FAR 
great northern light, like tiiat which was oblerved 
in Europe in March and April 1716. vn 
I began'to perceive it the i 1 704, 
aftet having obſerved the entrano of the th ſatel- 
lite into the ſhadow of Jupiter, and it continued to 
appear till 8 , having laſted: above an hour. 


That night the heaven was very clear, except on 
the N. fide, where there was a-ſort of thick fag, 
March 23, 1718. 


mixed 
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mixed with forme clbuds,-whichi carne ofiithe: 
honzon, and roſe to the height of about π 


| 
— 573112 Ammo! cam gut el T9118 %s 
Jight was diffbſed in tho f 


thaſa jg frum N. E Ne WO ideel tain Ai 
— — 76 the ne At pena —— 
ſideʒ ſo that it extended thtvug about 90 de 
of the hotia n.. unt Sd can Bun 22 
m Wes vety bright die the dawn of the da, 
and Mas formud' into an arch, the corrverity 43- 
which'|was.crowrd the zenith, its greatuft R¹LuW 
beiog neartyrac an equa! diſtance — > 5 
tremitles, which ter migatec in the horfron, awe 
toward the N. E. aud the othet toward s 
N. W. | 2 234902, 2 £1800, 
Its ooheavity was terminate by the fog weh 
were near the horizon, and i its upper paftiit 
arrived at the beginning, almoſt to the bfight ſtur, 
of the ſecond magnitude, in the tail of the Sivan, 
which was elevated 8 or g degrees above the ori. b 
ron 4 this-was its leaſt height, for it · ĩinereaſed en 
ſiderably by intervals, riſing ſometimes to the head 
of the Dragon, Which was 1.1 degrees high, and 
and afterwards, falling 2 of 3 degrees lower, ſo that 
it bad always 2 breadth'of 5 or ö deg E abd 
ſometimes it had ope of 7 or 8. 
We could eaſily ſee through this light not only 
the bright ſtarx of the tail of the ſe wan of the le- 
cond magnitude, but Affe thoſe of the third Art 
fourth ae of i magnitude, which are in its b 
then wing, ani thofe of the legs of Horcull. 
5 From * to 7r there happened no other gl- ; 
teration in the light chan That ot dilating _ con- 
rafting Itſelf by imerwats. ih 4 liuſe befor 7 
there was formed a luminous urch, about 70 
broad, ſeparated by a little ſpace, ind mote l 
. ſome degrees, chan the upper Seen 


| was ſeparated from the firſt by a great 
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of the light, which always preſerved the fame 
brightneſs, A 10 3 126 243 01 5101 Ong 0 Hos! 

Soon after this arch was formed, there appeared! 
a ſecond: above the, firſt; which had amoſb the 
ſame: breadth .and/Þrightneſs; encnpt tits being 
interrupted in ſome places. This laſt areh was a- 
bout 45 degrees n 
| 943 10 

Theſe two arches laſted, buy 4 little time, and 
ſoon after 8 2, when they were diſſipated, ur ſaw 
through the whole extent of the borizpneal ligbt. 
a great number of columns of light. Mich pro- 
cn from the clouds, and — — — 
zontal light, roſe perpendicularly ie. 2 
about 25 degrees. 

When theſe columns ceaſed m—_—. 
zontal light loſt i its brightneſs, and ure b 
8 4, When it was no longer viſible 294 1 

%% as h i Se art tunigagen ace 53613 7 
III. On: the river: and riuulets f France, 

<which' carry gold duſt; wwith's 

on the' ure and manner of collecting VOY 

duſts,” and vn the fand mixed wjth 7 55 r 

. de Reaumur ; ono "by MM; 

Chambers. 
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The new ' world. ent the old « one | ſu You 
of gold. and filver,, pecially after 920 fre dif. 9: 
covery thercof, RNS 0 uſed to La | 1 85 is 4 
the natiye country of thoſe 8 Ns 
with the riches brought us f 25 4 
we have almoſt forgot tl 8 ref of why 1 102 
could formerly furniſh en to ſupply, boch the 
occaſions ot commerce. ang BAY Vet the Euro- 4 
pran ay thoſe of Ger nan WET We 


pril 2742748. Thy 299199h  araot 70 
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were very rich, as had been abundantiy proved 


y Agricola in his treatiſe de veteribus & novis 
et Allis. 101] nnn $1063 Vinh Lia 27 fg, 


Norwithftandliiy our averſeneſs to dig ain dhe 


earth, we have ſtill ſome filver mines in the king 
dom not uttefly abandoned; and as to Germany 
chere ure feveral not only of chat metal, bat even of 
gold, cotitinue to be wrought with ſucceſs, «+ M. 
bl; Very able ehymiſt, puts ſome of theſe 
countries on a pevet witty tho richeſt ib cither/{ndia 
in this kind of produce; and is dow nright angry 
with thoſe who” diſbelieve it. He aſſeris that 
within theſe 400 years upwards of 40 thouſand 
millions of filver, heſides many tons of gold, have 
been procured out of the mines of Germany alone, 
It will be to little to add that the poets 
have given the epithet Auriferi to ſevetal of our 
rivers, and even to ſome in this kingdom, and 
yet ſome of the rivers in France highly deſerve this 
title, for inſtance the er peg. 
name from Aurigera. 0 u 
It is true our — ta this kind, are not very 
| great, and the gold now gathered in our river 
is hardly enough to ſubſiſt the peaſants who are em- 
el! therein, for à few months in the year ; 
bu t they are at leaſt ſufficient to raiſe the curidlity 
pf a naturaliſt, and perhaps ergage him in viearch 
which might be more advantageous. / | + 
._ 1ſt. The Rhine holds one of the gilt ranks a 
mong the rivers which convey gold duſt with their 
ſand. Not that the duſt is hexg more copious and 
larger than in ſome other river df France, but it 
has the ih e of tunming through an ĩnduſtri- 
_ * ous countty, Where they make the belt of their mi- 
| neral Sdligtions, and where the Metallurgia is 
carried further than in any other part of Europe. 


Gold- duſt is found among the land of this 3 
om 
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ploy a number of 
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from Strasburg to Philipaburgb, it is ſcarcer he: 


tween Srarburgb and Bniſas, by reaſo 
running, more. rapidly there, carries 
part of its "gold further. The place 12 
poſits moſt is between Fort Louis an 1 
— right of gathering it belangs.to, the lord 0) 
grounds phraugh-w which it pa „The, m 
of $trasburgh have it for about two leagues 
river, and Jet'it out on condition that they 1 
ther the gold, ſhall ſell it chem at LEA $ 
ounce, Which they afterwards ſoll to the go e 
at a higher rate. The truth is, their v1 
ting it out, is _ 4 the, it 


for any ptuſit they 


four or ee were e eee 


year. The biſhap of Stra Ts 2 ro 
and | ſeveral; other loxds Ve a our, 
their — domains on WER iior 


2 e We R908 
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the 


SY 1 g : 
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2 empioy 1 . — it 0 POL er 
from go to day, it may, be d tha 
the workmen " = — are not hai 


near ſo well in proportion the mil let 9 
labourers are but fe 1 un. number, and 


a {mall part of the ear. , = 
29. The Rhone; in-itk pa CSE 
92 
3s to raiſe huge auser vad e o the ia nd 5 
ing about them, from which fand V pick 


duſt. It is not certaia whether the Rhe 2 KA 


ech 
from 12 to 20 ſols per Whey The cl 0 


this dult from its on ſtock, Or. W. Her. GB 7 
ame 


Arve do not import ĩt with its e 


as we only find it from the mout that! TIver, 0 


the diſtance of g leagues below, at jeaſt it 15 Certain 


I Oy not een gold from its Gurcg, ſince in 
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that vr» — ig them in ita e of 22 
bf 'Geneva: + fo ods 
gy Ae — teller Dawes ing through 
the Franche Comte, hardly deferves to be patient 
with the advers' abovementioned. its ſand/i9Inter- 
mixed with grains of gold, but thoſe in ſuch ſmall 
quantity, that they are nevrr looleed for unleſs 
out of 240% ob- blog Hoy wet to let 
»/7 bily.; But the Ceze though a ſmall riyer cores 
Trade behind either the Rhine or Rhone inthe 
— of its gold. duſt: It viſes near Ville in 
events, Lien for ſeveral Jeagues of irs: courſe 
Afar gold-duft, in equal number and'commonly 
much larger in bulk than either of thoſe rivers, 
and the: time ſpent in ſeeking them is oomm 
much better paid; for on a; lucky day they wi 
rarn upwards of a piſtol, though frequ ney they 
go wi any grains at allt. 
Fthly. The river Gardon which likewiſe ariſes 
from the mcuntains of the Cevennes;” brings with 
it gold · duſt about the ſame rate with the former. 
Sthliy. Phe Ariege is by no means to be omit- 
ted, its very name claiming a plnee for it in che 
pPreſent liſt. It affords gold in its whole paſſage 
through the Pays de Foi, but in greateſt plenty a- 
bout Pamerr s where it heſt quits the coſt of 
ſeeking. It alſo rr * little in the biſhoprickof 
ed Aon e big eee egi! 
vythly. A litle Ae gold duſts alſo gather 
ow” yearly, in the Garaune, a ſew leagues" from 
Tboulauſaꝭ᷑ but there is room to ſuppoſe that it owes 
them chic fly to the Ariege, ĩt being below the con 
Hunde of this lat eee they commonly ſeck 
k. L. nds Qt n ins e Un 
shly, and 5 The Aricge itſelf may have 
perhaps receivrd a great part of its gold from elſe· 
a _ SEEN ſeveral dittle tivulcts which rum ũnto 
| It 


_— * „ —— 


frotsHarilbere:to 


Jets in the kingdom, which c ield: gald - duſt 


advantage is vi 


without the neceflity.of 


Ro Al. AH iE jog 
it — pretty: (rich in> this way, 
thoſe of Fer riet ani t Benaguesi;.hoth! wires 
come from the on the lefty — 
rn eo done VL 20 
:11LOothly;:The Sd/atyia:linteriverwho 


like! the Aricpe, is dn the Ryrencaxd am runs 


through the Cauſerunt, mhd the! gene- 
ralty of Pau, rolls gold duſt enough with/it to em- 


ploy: the peaſanta about St. Girars partiaf the 


year in gathering it. 1 busse n gnilon;! 


We may therefore reckon' ter; riveos\ uri riyu- 


to be worth the gathering.>-[Itzs crus the 
crops are but ſmall, and it were to exceed 
other countries in uantity of theimatter, than 


in the number of places where: at: is found. The 
fibly on our ſide in this laſt re- 
ſpect there being ſes/ countries of the oompaſa 
of Hunce, where there ate near ſo many gold- 
bearing rivers, an advantage which we have al- 


ways bad, and: which was much better known 


—— — Diedorus. _— Den 
t as a privileg to Frunce io affend gold, 
ſeeleing or workin . by 
art. He adds, that the antivnt Cunia 
thod of procuring gold from their river — 
lotion, and that they mehed it donn and made 
rings, bracelets, girdles, c. thereof. Galllam m- 
nem ſius argento, lays he, ſed aur um ei u untura 
datum ſine arte & ſi ine labore, propter auen m- 
tas auro, quas fluminacextra rips diſflnuntis mon- 
teſgue lango circuitu per mont es djiciuni in finitamos 


agros, quas ſciunt lavarr & funders, une homni- 


nes & fæminæ ſolent fbi a 20145, & ar- 


l, conficerennih i i vidio bas yidÞ- 


We ſhall nat fwell.our; li wich the gold rivers 


| — by ſeveral authors "we omit the Furne, 


not with- 


mit none into 


30 ; The Hir ron and MiMoixelf the 


the auiharity of, Aufoning:;* "and 
the littlo riwer De Giers nriſing on Mond on 
tht ite acocunt given us 


Du Choul of the manner .of See ga 
15 


We alſo omit the river; De 

through: Fareſt, notwithiſtanding What Rk 
Mafjs has related of it: hor: al we-dignify.the 
Lat and N the Bearhoig wich the title uf 
Auriferus ; hom much ſoever has beeq flid in 
their behalf on account of theſe, may herea 


to make a bhiſtory compleat, Whereof we 
3 11 an eſſay.— Our defign was to add 


which are) really ſo, and which we Have. digber 
found, ſuch by 2 on experience, or by tho 
molt undeniable teftimonies, the duke of Orlaan 
having ſent ſeveral. orders to Meſſ. De Baville, 
2 a, DrlaBriffe, and Dandrenel, c 
gather, with all poffible care, the ſeveral finds 
ad dul of the Rhine, Rhone, Ceze, Garden, and 

Avitge, which run through the reſpeclive gene- 
ralties, and tranſmit them hither; upon which'we 
have made obſervacidns; which enen 
in the ſequel of this mnemoir. 

To give. room however for further diſcoveries 
an this head, we! ſhall add a word about the 
Places and ſeaſons moſt. ſuitable for fuch enqui: 
ries The rivers which yield gold. duſt, ilo not 
produce it in the places. where we now find it, but 
have brought it hither "from elle where: if this 
need any proof, it may have it When we. corne to 
examine their figure. It is either the torrents ot 
brooks therefore ich empty themſelves into 
iver, that inrich them with the gold they ha 
gathered or che rivers themſelves muſt have 


twept it up in their courſe; the more rapid the 


Courſe 1 che river is, the leſs eaſy will it be for 
the 


rank-of golden rivers, but thoſs | 
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the duſt. to precipicate, and the water will dive 
them along till they be deeply 5 en 
gaged in the fand to refiſt its effort; | hence in 
ſome meaſure it is, that all parts in of 
2 river have not equal ſharts thereof, - there bei 
molt found in thoſe places here the team 
flowelt, and the bed i is wideſt, more tally in 
thoſe lets where the water beging to loſe its vcio- 
city, and near the elbows or where the 
direction of the ſtream is akered F it may he nd. 
ded, that the ſtones at the bottom H rivers have 
ſome what the effect of dikes, and to ſt 
the duſt,” Accordingly it has r 
that the pealants 512 ek duſt in the Rhone; 
ther the ot which fixes round the ſtones 2 
ap care; for the reſt there is io 88808 68 
| 3 the duſt-ſerkers in the Ariege never go 
Fu two foot, but . uſually content themſel des 
with n four inches from the upper ſurface 
of the ſa wc 
The proper time for this Baek is when the 
watery are low, which gives opportunity for ta- 
king land further off the edges. For this reuſon 
ic in chat the peaſants about the Nboue Teck 
chiefly for duſt in the winter time, wien the ri 
ver is commonly very low; but of all times the 
moſt favourable is that when the water comes to 
be low preſently after an inundation. Rivers aud 
torrents act more forcibly upon this ores they pals 
over While their waters are ſwelled, and thus ſe- 
parate more particles therefrom, which withal 
are not ſunk ſo deep in the ſand, if Gare be taken 
to gather them 7 5 after che water is retired, 
The peaſants about the rivers Cezz and Garden 
never baulk theſe promiſing occaſions. The pro- 
duce of the Ariege laſt year was leſs than bal 


10 
by reafon its water Vas always low. : The = 


412 The ies 211 99855 Nelns of the 
of duſt are fr ec JI, od aching 
withal, Me © 7 
attentive eve S he 1927 1 8 is, 
el the: "fand'is of 4 9 5 or Tedd 


r th M 
colour, or of an colour, mew it 
different From 1 is elle ring „Th fan 


they faſten on, and finding it. 5 contain 6 
ole Penh of gold than any of the reſt. 
We come now to the manner of ſepa e 
duſt from the ſand; With ſeerns a work fi 
for 'thofe Hbblous' arits in the Indies, and 
hardly be expected from the induſtry and ad t 
of minke” did we not a&ui "bd i et 
thereby. A whole buſhel of fan ' ſhall ſoetirges' 
only contain two or three e of gold about the 
fize of a pin's point; yet theſe two or three, 
grains are ſought out and ſeparated from the reſt 
of the heap by a very fimple operation. 557 
idea we nul have of the riches of Pur 
will perhaps ſet our duſt gatherers in a piti fal 
light; bur it ſhould be cotiſidered how parſimo- 
nious nature has been of this metal in every other 


country. M. Frezier”s voyage to the South · Sea 


will effeQually- cure us of this prevention. He 


tells us, that zt Copiago in Chily, the cax0n that 
is 5000 Ib. weight be e richell ore, only yields 


about 12 ounces of gold, and that there are ſeye- 
ral which ſcarce 955 2 ounces the taxon, and 
conſequently hard 


our duſt gatherers have to do. 


The chief part of * work 1 2 in he 
maker. (gs it is by wa ing the fan that they. 
diſengage prains of dot therefrom. 15 . 
manipulation es the baſe of the preparation of 
moſt ores, and has accordingly been deſcribed at 


large 


defray the expences of wark-. 
ing. Now to ſeek Et 2 ounces of gold in 5000. lb. 
weight of matter, is not much better than bat 
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9 Which. is 
name of our duſt g 69 pitched o L 
miſing place at the 25 of the TIvers;. he fi 

little enſents,. which is done Without 
add. The dae cb 1 4 Head aut hy ws 
bog, 1 and broad; and 2 ipches thick on Arn 
fide „ and at one end Wheredf ig l little Rast 
about an ine and high ; then/reſtiog-rhe ledged 
end on the'groand,; he Send 227 on a'ttel 8 
i 1 18 * and ket ined 
board flight 1 es ick. clorh ;; 
GA e e be dre pic bot ane nds foo 
long. The firſt id faftened at the u 
board, the ſecend Mithiti a foot of th * 5 60 
third at à like' diffance froh the 34 1 Og the 
upper end of the board he al ſo faſtens a kind: of 
wicker baſk, whoſe botfotii is oval, 
vexity rarned towards ee N | 
this baſket is tlie Arle” 7770 the 0 


is "2 be ay! reel ih order to ee 


8 t „Keie cbine be g ie a ' heap Jo 
the river ſand; Soft a ſhovel Alle he ap alert 
3 3 fer which with vey ſhovel. 11 
takes uß water, of which there anc 
throws it icke the baſket: 3 the wa Sine Snag the. 
ſand, caries nid with® it through into 

Vor. V. N“. 53. Sl which 
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which the waſher continues ſtio wing new water 
til there be none left, but What is too greſs c 
paſs: this being removed, he fills che baſket with 
fand a ſecend time ; and thus continues Gif 


ſometime by the'means of-water,) 2c, 2 gay 


The corpuſeles carried off by che water ny 
de iſtinguiſhed, with id to theit bulk an 
weight into three kinds; Hiſt, the earth duſt and 
every thing Hine and light; is Carried by ie Water 
to the bottom of the board: ſecondly, the groſſer 
matters being impelled bothi by the water and: 
by their own weig b f requently like wiſe go as fat 

tte bottom of * — but the grains of gold 
40 fo fine, that chere is no danger of cheir belyg 
mixed among theſe : thirdiy, the fine, yer heayy 


grains, which ceuld not be moiſtened and-ſofignad | 


Hke the duft in cheir paſſuge along the board, "arg 
detained by the nap: of the cloth, Which is to them 
like ſo many little dikes placed from ſpace' to, 
ſpace, which they are unable to ſur mdunt, It is 
among this jaſt kind of matter that the gold duſt is 
found — * is here further blended e bulk. 
of ſand mueh greater than their o nim. 
After fling. the baſkets" a certain mijnbe of 
dies, the pieces of eſoth are found-covered over 
with and, and no longer in a condition to. 4 
any more: upon this — take them off, and 
them in a tub of water, to take off the ſand — 
have catched: Then tacking them on the b 
| a ſecond tine, they repeat the ſame oper 
freſh, and thus continue to do till a certain qua- 
Bly: of this ſand have been gathered. 6 A 
The method of wathing hitherto has been groſs, 
ad they proceed now ro: manage it with more 
_ - precaution, putting ſome of the ſand in a wooden, 
veſſel,” hoilswed1ike"a boat. The waſher'; fills 
ede with Your: then wking it in both * 
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he ſhakes-1t- lightly, after after 4 manner not unlike 
that uſed in ſifting corn, as ig reality the: end of 
thole two operations is mucts the-ſame,! The ſif- 
ter's deſign is to bring the chaff and light grains 
uppermoſt, and the intention of the waſher is alſo 

to bring the lighteſt ſand over the others and give 
opportunity for che heavier grains to deſcend to 
the bottom of the veſſel; for the water in raiſing 
the light Late ſeparating from them the 
heavier, ords thoſe latter a means ef di 
ging themſelves from the reſt, and ſlipping down. 
Laſtly, aſter a quantity of the lighier grains has 
got a- top, they pour the water gently, off. which 
carries them with it. For the reſt it is eaſy» to ſee 
whether it be light grains that are a- top, their 
colour being 8 from that. of the reſt, and 
generally whitiſh,,,' When the veſſel is ſet in am 
inclined ſituation, there ars three rows ot Atrata 
of different matter, diſtinguiſhable hetween the 
top and bottom, being there ranged in the order 
of the ſpecific gravities,. -- 6 1671 ids mates 

This ſimple operation requires aa rent deal pr 
patience and addreſs. They who małe a practice 
of eſſaying ores are thoroughly acquainted with it, 
it being after this manner that they ſeparate the 
. Parts or ramentum femhs ang and 

$ 5 8 N. 154. {7 or 90 

In the courſe of, this bing al the! Mater, they 
continue to take, away the light white ſand, till 
what remains appearing of 4 deeper colour, 
ſparkles: of gold begin to ſhew themſelves there- 
in. In the ſand of the rivers. Cee, Ariege, and 
Cardon, they — on this Occaſion meet 
Pe pieces big enough to be taken out by the 

ind...  hadrags to» 4 NO" 
In; fige, when after e pete lotions the 


u d which ces a top appears but little different 
Sl 2 from 
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from What remains underneathi: r when! u 
bent ern bale af it, they cua ſo this 


the. ſand iaſin che conditian it ſbauld be Ger pk 


ing out the duſt, ib 19900131 bas. 75 

Natwithſtanding all tbectaſlclrmacren endes 
beep tukengaway, what temains is ſtill infinitely 
Ju penal, hep nd — which is hut 
Petceixab ( andithere iſperſed among 
the teſt, eſpecially; when it happens to he mall. 
s is that of the Khine and Rhant. The ſepart 
tion howcyer, is compleated by another lotion, 28 
I may call it, with mercury. The fand being 
dried and cheated, mercury is poured thiteon, 
arhich being kneaded together with the hand, chat 
no intatſtice may remain between the grains af 
fand, the mercury lays hold of what gold it meets 
?With, and. deaves the uſeleſs matter alone. This 
matter is eaſily — from the 

mercury by lotions in water. % all 
Fbe method af procuring the geld — the mer - 
cury mixed with it, is ſufficiently knoun: they 
put it in à piece of ſnammy ſkin, and preſſing it 
cloſe, oblige the mercury to paſs through the 
Akin, leaving the gold alone behind. What little 
mercury ſtill remains of the gold, is made to eva- 

Ponta by: placing it in a crucible over the fire 
Thus much for the method of procuring:gold 
Aten the Rhine; for the other rivers ur need 
only ſpeciſy herein the practice differs ſrom this. 
he ſand; waſhers of the Rhone make uſe: of a 
board or; plank like the former; but in lieu of 
—— of cloth thereon, cut grooves or 
furrows acruſs it about 4 inches aſunder, two lines 
deep and fuur hroad. Ino theſe ſurrows the ſand 

ſticks, as before in the nap of the cloth. 

be ſandewaſhers of the:rivers Crae and Car- 
dn AIprrad a covering over the plank, ſome of 
= goat's 
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The. grains pf gold in theſe rivers! being larger 
than thoſe of the Nbiur, require proportiomably 
higher and ftronger dikes, Aab 5d3 200. gn 
In ſome parti of theſt two:Jaſt riders the pra · 


it comes: cover their mill dams: with ſtitep · cin. 
The waters coming to overfſo w e depoſite their 
gold · duſt thereon. Theſe ſkins;: rich | 


than thoſe of rhe Argonaure might yet, like 
theirs, have become golden fleeces, if the! poets 
had ſd plæaſadl!! f wiz at ile NT T 

Tho fand-«waſherg of the Arieg 


d not uſe ie 
inclined/iplanks, but begin and enti cheir otions 
in a kind of ſſrallom wooden platters) wWhirh chey 
fill with water, or even work und agitate in the 
river uſelf'; there is no harveſtwichout ſomt tes 
of the matter, which-is its object; of hich vr 
have an inſtance in the gold -· duſt. ¶ it be: uat 
waſhed with the utmoſt care, the ſmaller grains 
vill bo carried off with the ſand ; and: they are 
ſometimes ſo very thin, that all theaddreſs of che 
workmen is not ſufficient to fray chem; © gold 
leaf, every - body knows, will fwim on the wa- 
ter, and experience has inſtructed mme, that if 
they be immerged to the bottom, they will riſe 
to the ſurface with a velocity equal to that of the 
lighteſt bodies; and the calx of the gold duſt uf 
the 4riege affords us another inſtance of gold 
ſwimming in water, The natural grains o gold 
duſt may not perhaps be ſo thin either 2 the 
gold- beater's leaves, hr as the grains of the gold 
calx of the Ariege, and yet be thim enough to 
give way too — motions of the water. 
Nor is it certain that the waſhers get all the 
gold out of the ſand which they have vetained 
therein; they pour their mercury — 5 
tle 
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little. precaution as we ſhould: pour: it an Water, 
— to make — and yet 
7 circumſtances: wherein mercury will anot 
act upon gold: thus à little fat or greaſineſt un 
the ſutfacg of the gold, is enough to hinder it 
effect. The Indian, Who work moſt of their 
mines with mercury, take otherguiſe pain to 
make it take up the metal, and yet notwithſtand- 
ing all they can do, the gold and ſilver ſumeticdes 
gets off. Let numerous inſtanees of this kind xe+ 
Reeg by Alphonſa Barùa, ho may be ſaid 10. be 
for the Iadian mines, what Agricola is for the 
German ones; he even mentions ſome . 
wherein the mercury turns, as he calls it, into 
water ; that is, becomes ſo attenuated and di vi- 
ded that it is "Joſt itſell. One would ſuſpect that 
the Indians themſelves loſe a good deal of gold 
by being too ſparing of their mercury. M. Fre- 
Zier relates that they ſometimes; put 10, ſome- 
times 15, and ſometimes 20 J. of mercury to 
a caxon, or 25 quintals of matter. Now I have 
put mercury in the greateſt of thele- proportions, 
which: is as 1 to 125, upon the ſand of the river 
Gardon, and to facilitate the amalgama added 
ſalt and vinzgar, grinding the whole togethet᷑ till 
the grains were no longer viſible: and, laſtly, to 
ſupply. the defect of the hot air of India, to 

which the caxuns lie expoſed neat the — 
three weeks, I heated the mixture with fire 3uthe 
effect was that the mercury did take up the gold. 
but did not take it all, for after ſeparating the ſand 
from it, e caſt a double doſe of mercury upon 
the ſame. ſand, which brought away almoſt as 

much gold as the former. — 
The waſhers, it is. to be obſerved, rarely upder- 
take a large er of ſand; wil liout fiſt exar 
minis: what (they may expect ſrom ie nay 
egin 
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begin by eflays, 42 all Woge de- Abe yrdertales/to 
work cums, finding) pretty! early at What na 
their dime will N WY with en 
d vhich che from al little pardeis 
gol lands e alone of the ſtrand, 
Upon |cheſe-/efſays they ate led w waſh'rhe- agg 
in that part. rather than the nei ighbouring'ones. 4 
All. the gold- duſts we have e ale 
irregularly beured; and et have this in c mi 
that the grains are all ſo many lictfe* plat; 251 
mean, that they are not to be conſidered as 
like grains of ſand; but are leſs in wick delt than 
in any other way. It appears as if they had been 
diſpoſed. in layers or lea ves in the ore; and thy 
are e found palpably' foliated when vit = 
ed with a magnifier. They are not however; to 
be conceived. with the thinneſs of leaf, gold, bar 
thick enough for that dimenſion to be perceive 
able, and withal to give them a ſufficient e 
Their figures, notwithſtanding their 'irreghlarity; 
always approach towards a round ; ſo that they 
may be conſidered as a Kind of little cakes; their 


# & S 4s 


corners in effect have neceſſarily hetn broke eff in 
their friction againſt the fabſs mo driven: _ 

by the water. v 
Among thoſe of the tivvry Cine: ad Gato: 
we frequently meet with ſome a line and + in di- 
ameter, though there are more of thoſe no above 
a line, or even half a line. In the Arieg there 
are ſome full two lines the longeſt way Abose of, 
the Rhine. are much ſmaller, and thoſe of the 
Rhone ſmaller even than theſe; but 1 have always. 
found the figure much che ac in the ſepaeſt as 
in the larger. N 
It is be hee: hae grains t Wehe 
times been gathered in the Rhone as large as mil- 
let ſeeds, or even as vetches; and the Germans 
alledge 


ED 


0 N Hirrouv and MeHDfAs of bhe 
ſome taken out of their rivers 44 big ts 
to 


beans z bat br the are but mites compared 
hags pieces of gold found in Peru and Mexico, 
though inlarged perhaps in the recital Farber 
Fevillte, whom we may credit, aſſures us he has 
den a — pood, which is the name they give Wette 
D N in the cabinet of Autonro 
Portocarero, ighed 66 marks and ſome 
* wdghed, Meng A; 
1716, w as we have U 
G marks; it was in figute of 2 Heart, and; be- 
to Don Jaan de Mar, formerly cortegidor 
of Arice, MI. 7 1 05 makes abe of 
es, quotes 745 185 
to the king of Sparn, Thich weigh- 
marks. But cheſs ts ſeem as extraor- 
inary to the inhabitants of the Indies as to us. 
They _ properly intire pieces of ore detatched 
re by rapid torrents; and we know not 
* pieces of gold may be 2 have 
iſhed our rivers with duſt, 17 
we ſhould have pepiis at home, i 
extraordinary torrent or ſudden inundation ſhould 
rear away at once what is only a Ge 


meal in a number of years. 


In ſame places the river gold grows to 
ments of ſtones, of which we tiave inſtances in Fa- 
zritius; the reaſon is, that the veins of ore are only 
a kind of ſlender threads which art cloſely united: 
to the ſtone; ſo that the ſame impulſe which 
carries off the leaf of 
it ſticks to. But we have all the probability that 
the gold is in large maſſes, in ſuch places where 
it is detached in pure grains, 

The ſand wherewith theſe grains are mixed, is 
itlelf a kind of treaſure to the obſervers of nature. 

Though 


gold, carries off the ſtone 
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Though the waſhers t it 2W: we 
2 As ze ki ds th 2 4 1. 1 vis 
wy black, — hg nee 10 en 0 by 


ed, AP \ 
the Belt! otions, eg viewed by the mier dſcope, 
appears compoſe I ien fn like 4 1 5 of aa 


ma ſand, and We 18 may be reckoned as 
T bed fan "When tee ale 
ety 


ſcope," or even a aghiher, affords the fineſt 
ſpectacle in, the world, being an a blage of 
all the tHnſparens and coloured 1 ah 
among jewelers; it Is; nothing büt rubies, f. 
phires, emeralds, hyatinths, Sc. Abe ones, oft 
common in it are of the ſeveral ſhades, from the 
colour of a balas ruby, to that of a 'byacinth; and 
hence the redneſs of this ſand to the naked eye. 
Saphires, topaſſes, and emeralds are more rare, 
and yet we find very beautiful ones among the 
reſt. 
As to the black land, it is almoſt all iron, 43 
accofdingly affected by the loadſtone, as if it 
were iron filings itſelf. This ſand is much more 
5 ious among that of the Rhone than that of the 
Rhine. I have drawn from the former, by a 
knife touched with the loadſtone almoſt * 0 the 
quantity in iron,” which makes me imagine that 
the waſhers might make good uſe of ſuch kniyes 
to diſengage the gold from'a great part of the 
uſeleſs matter: this would be more expeditious 
than by the laſt lotionsʒbut then care muſt be taken 
to dry the ſand ere it be preſented to the knife, 
otherwiſe the ruſt wouldſpoit it. | 
There is ſome of the black ſand however upon 
which the knife will not act, and which probably 
is not iron, fince though expoſed ſometitme to the 
fire, it becomes no more attractable, "Ind yer the 
weight of this ſand ſeems to prove it meralline.; ; 
Vox. V. Ne. 54. eig but 
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bur there being but little of this mixed among 
a great deal of the red ſand, it is not ealy to 
make a trial. 1 e 
The red ſand, or that conſiſting of 4 heap of 
grains of lively but different colours, is alſo of a 
weight approacning that of a metalline ſand, as 
being incapable by lotion of being ſeparated from 
ains of iron, though the ſize of ſuch grains be 
but little bigger than their own; whence we infer 
that this alſo contains metalline parte. 
Veins of ore are commonly ſurrounded with 
tranſparent ſtones like cryſtals, only ſofter ; they 
are called fluors becauſe they melt. eaſily by the 
fire, and are uſed in fuzing the ore; theſe two 
are of different colours, and there may be room 
to take our grains of fand for fragments of ſuch 
—_ j kin 


I am inclined however to conſider theſe gr 7 | 


of ſand as fo many coloured ſtones of ſuch hard- 
neſs as this kingdom is able to furniſh, and that 
upon the following obſervation. In the Puy en 
Velay we meet with ſtones of different colours, 
which are of ſome value among jewellers, when 
ſufficiently big. They are gathered in a rivulet cal- 
led Peroulliou, and ſeparated from the ſand by 
lotion : the fand mixed with them only differs 
from that found among the gold duſt, as gravel 
differs from common ſand. I have ſeen ſtones of 
all colours among this ſand, but 3338 
vail the moſt, as they alſo do among our ſand 
In fine, what compleats the reſemblance is, that 
theſe ſtones are intermixed with a black ſand, or 
which was ſent us for ſuch, and which upon our 
examining it with a magnetical Knife, was readily 
attracted thereby. PTY ' ch 
The grains of the ſand found in the Rhine are 
of deeper. colours than thoſe of the Rhone, 1 
108190 OG Dine {125197 279 (3 9 £33(1 fter 
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latter are frequently only a Wil flight tincture of 
carnation, like a pale balas ruby; and yer, there 
are topaſſes, emeralds, & c. found among them. 
\ There is no to note why we. have laid 
down black. ſand, and ſand of a, different colour 
from the common fand, as indications of the molt 
advaritageous places for ſeeking the duſt, It is 
not tha they have any immediate relation to each 
other, but if the river have ſwept away any duſt, 
it muſt let them ſettle among the other heavy 
matters. But beſide, the three ſpecies of land 
above mentioned, there is a fourth Fond in ſome 
rivers, Which has ſometimes pulfed the duſt ſeekers 
up with a vain expectation. This ſand is com- 


mon in the river Gardon, being only an aſſem- 
blage of talky 


this colour by the fire, it raiſes and improves it. 
There was a mine found ſome years ago at Vigean 
towards the upper Poitau, which made a good 
deal of noiſe upon the appearance of theſe fan. 
cious grains; the matter of the ore was very black 
and hard, but when expoſed to the fire became 
inter mixed with gold ſparkles, at feaſt they were 
taken for ſuch, the fire giving a gold colour to 
the talky particles found therein, x 

Yet the talky grains may be ſafely diſtioguiſhed 
from the golden ones, without making any eſſay; 
they need only be viewed with a magnifier. The 
corners and edges of the gold duſt we have obſer- 
ved are always rounded, which is never found in 
the talky ones; ſriction may break them, but can 
never ſmooth or poliſh them; ſo their edges {11 
remain ſharp or e a property, which always 
attends talcs. 

'Tis remarkable that tho? gold be the rareſt of 
all metals, yet the rivers which yield duſt thereof, 
s are 


grains, with all the colour and 
luſtre of the fineſt gold; and inſtead of loſing 
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are more numerous than thoſe of any other metal, 
excepting iron, which is ſo plentiful in Europe, 
and eſpecially in this kingdom, that there is no 
place without it. There are few rivers; for in- 
ſtance, which carry filver-duſt, as has been well 
obſerved by Charleton in his Onomaſti con. 
ſame is remarked by Fabricius, who — 
there are none in Germany; and ſome metalur- 
8 iſts make a doubt whether there be any at all. 
So likewiſe there are but few rivers which Nad 
either lead, tin, or copper pure. 

But though 1 it be granted that gold b. more 
frequently found pure in its mine than moſt 
. other metals, the reaſon hereof will ſtill remain 
to be explained. All we can add is, that when 
once formed it may maintain itſelf along while 
in any place where it may chance to be carried, 
as not being ſubject to ſo many alterations as 
other metals ; add, that being ſofter than either 
ſilver or copper, it is eaſier to be ſeparated by the 
current of rivers. 4 Eo 

When we fay that gold is feud pure in the 
mines, we only mean that it appears ſuch, and is 
already malleable; not but there may be other 
metalline or mineral particles mixed along with 
it; art itſelf can hardly purify it to ſuch a degree, 
either by the depart or by antimony; it is al- 
moſt always alloyed either with copper or ſilver, 
- and commonly with both. We have eſſayed the 
gold of ſuch of our rivers as we could get a ſuffi- 
cient quantity of, and find that the gold of the 
river Ceze is 18 carats 8 8 grains fine; fo that be- 
fore it be refined, it contains near 4 of its weight 


in copper or Glver. That of the Rhone contains | 


only à Eth part of thoſe foreign matters, being 
20 caracis fine; that of the Rhine Is 21 aro 
; an 


Ne 
al 


ws 2 3 Www FT *” 


Roy Al ACADEMY. of SCIERCes. 325 
and Z,. and that ;of the aut being the pureſt, of 
all others, 22 caratts and 4. T 
We do not pretend by theſe eſſays to fix ſtan- 
dards for the 8810 of thoſe different, rivers, all hae 
can be learned from them is that one vields a purer 

gold than another, for the degree of fineneſs i is vari- 
= even in the ſame. piece of gold ; e large pe- 
pit ſhown the academ was 23 caracts + in one 
place, 23 in another, and 22 in another; that men- 
tioned, by father. Fouls was 22 carafts, 2 grains, 
in its upper part, 21 carats a grain a little low- 
er, and within 2 inches of the bottom only 17 1; 
nor do I ſee why ſome authors ſhould be ſo per- 
plexed to account for this diverſity. it is a common 
caſe for à piece of ore to be richet in one place 
than — =o the like of which alſo holds in the 
mine itſelf, and the wonder would be if it were 
otherwiſe. 

We have alſo eſayed ſeveral grains of the ſame 
rivers, with as much cxactnets.as their little 
bulk would admit of, that is by the touchſtone alone. 
An eſſay of this kind, is not enough to, determine 
the preciſe fineneſs, but may ſuffice to ſhew that 
different grains of the 8 river duſt are A 
et 4 bl 15130 266130 563139 n 
IW. 4. account of an  extraords nary y kind 

of iron ore found in the Pays de Foix — 

ſome reflectious on the manner aubberein it 

was formed; by M. de Reaumur; 5 


 fated by Mr. Chambers. n 


0 * 
E 88130 


In a forme meinole: upon iron ores, Shave 
noted the principal diverſities of figure, ſtructure, 
and colour which occur FURY and _ diſtri- 


iT 2456, 
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buting by 60 theſe iverſitics i inf 
mee boy 5 ſub tbjgined” e con- 
rning their oration, ad "Yan e BE 
5 had Ad 1 0 N dag ernal 
external; it clear that ro- 
duktion of | iron 1 872 11 0 f ſtone i 15 Is 
"day. al, that the fe de wi produced 
SHED to iron diffolyed in Toke Reid. 
for inſtante) in water, of in water, impreghated* with 
_ foine other difſolvent, and that this iron Was de- 
tainied 1 in ſtones, clods of earth, or other matter, 
SAR HHS aan became iron ore. I further added 
the formation of the grains, or 
round 1 of 'ofe, which like bezoards 6r oniods 
cotifilts of ſeyeral coats or Rruta, we muſt i 
that ſome drops of the fluid impregnated with iron 
had fallen from the cop of the vault or cavern to 
the en and there formed the grains of bre, 
2 te drops of water impregriated with ſtony fd 
ter form .thole' little round. rominences found: In 
&rottos tinder-ground; In a word, as wap 145 
caverns /only diſtil a N 55 impregnated with a 
titer (tony S cryſtal matter, 1 1 50 that 165 
are other caverns where che water diſtilling, from 
them contained a ferruginous matter, and thatwhete- 
as the concretions of the former caverns. were 
ſtones. or alaZites or cryſtals of diverſe kinds, 
the concretions of the latter were iron ore. 
This reaſoning though chiefly. founded on ana- 
1 had a great ſhare of Feen nn! it is wk 
able even in phy licks to. advance conjec ures, 
provided weonly conſider them as ſuch, until we 
vr have found out. proofs. which deſerve. another 
name; and ſome pieces of iron ore ſent to the 
duke of Orleanf from the Pays. de Foix, ſeem hap- 
pily to demonſtrate the truth of what 1 have ad- 
vanced i in the preſent inſtance, 


Some 


they are ſurro 8 af with ann ae 
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Some of the pieces fram the mine of Gudanneiz 
are ſo very ſingular, chat at firſt light otic would 
rake thein for the works of art, and þvery body 1 
ſhowed them to took them accordiy ly or "ſuck; 
One would i e 21 had bee 
over with a l 6 


in "is! that it is harder, Aae and more 
gloſſy; its hardneſs is equal to that bf cryſtal, and 


its colour to that of the fineſt jet, 2 5 yet it is cer. 


tain this coat is the wor + nature; for” befides that 
art cannot come up to ſuch a hargrieſs, we find all 
the inſide, to the very centte, poſſeſſed b V2 mat- 
ter in al reſpecta hke that of a common Bre, and 
the radii of the external coat are all directed co this 
ſubſtance zbut what is moſt conſiderable in 190 ue 
ſide of the ore, at leaſt to a naturaliſt,” is the 
equalities which to another. perſon ul He 
ſeem a difiguretment'; "hel i inequal 
minent being they are broader and e 15 0 — 
end than the other, like what we call GH, 
or thoſe con gelarions produced by a 8 lis 
quor, their figure is a 1 of rhis, and th proof 
is rendered compleat by their direction, N r 1 


ing all of them the ſame direction as hea vy bodies vale. 


have,” which deſcend freely. © © 
If thele pieces afford us inſtances of iron ore form. 
ed like the congelations ſticking on the vaults 
caverns, the ſame mine furniſhes. other pieces, 
which if viſible had been formed like = conge- 
lations at the bottom of caverns, the ſtructute and 
arrangement is the ſamę i in thoſe congelitions and 
our ores, the coats are in ſome meafure waved 15 
compoſed of drops fallen one upon a her.” ih 
But fer is obſervable that ant latter &, 
are inferior in luſtr to or c our 
© . W der having 
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having been altered by the mixture of ſome other 
ſofter and leſs tranſparent matter. , 

If it be « what che matter is which gives 
the firſt kind of ore its fine cbatꝗ there will de no 
great difficuky in finding i, the place where iti is 
made being the ſame: herein are fortmed, 


leads us to imagine, that hereas the common ores 


have an earthy matter for their baſe, Thi has a 
cryſtalline one, which oryſtal being pen 
the iron, forms a natural black amel, as art like. 
wiſe uſes iron to make the amel of this colour. 
M. Lenery has proved chat there is no matter ſo fit 
as iron to 20 afibed a black colour, it being to ts 
that ink owes? its hew y; if any further proof were 

required, that it is the cryſtalline matter makes 
— baſe of a black cruſt, it might be had, from 
ſome pieces of ore furniſhed from the ſame mae; 
in ſome of theſe pieces I have found actual cryſtal- 
lizations till white and tranfparent, as having not 
yet been mixed with any of the ferruginous matter 
nor tinged therewith; nor need it be apprehended 
hat this cruſt ſhould prove leſs rich in metal, be. 
cauſe cryſtal is its baſe. I have elſewhere found 
ores of the like colour, for inſtance thoſe mixed 
among the ſtones du Pui en Velay, the grains where 
of would yet be attracted e 2 mene 
like ow Praga 1 | 


V. of the magns tude 4 figure of hole eart 
by: M. k. , — mr F 


There * not any thing that appears mend 


chy of our inquiries, than to know the magnitude 


— figure of the earth, nor does any thing a 
more rar to 155 undertaken.” 2 e 


' For 


Jr 
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For how. ſhall me maa ſute this vaſt extent f 
continents, the ſurface; of hich is coytred with- 
an infinite. number of mountains which render it 
unequal, and is interſected ſo many Ways by rivers 
lakes and ſeas, which, alſo ſurraund it an all ſides; 
Thus Pliny wondered at the boldneſs of the human 
mind . in daring to attempt things ſo difficult. and 
it could never have been poſhble ca ſucceed therein 
if we had not attempted, to determine the whole 
circuit 22 5 an, by 7925 eee g 

ts, ſuppoling its figure ſpherical, and the de 
gre of. its eee oquall between vr 
elves. & 4A 10 e.: 

This by potbefii of the royndnebs of the earth 
not at art generally received by all tlie 245 
Phers, ſome. of whom had: very ſingular opinions 
on this ſubject. It was afterwards. eſtabliſhed by, 
the” 5 of the ſhadow of the earth in the 
ecliples of the moon, which always: appears circus. 
lar, and. principally. by che different ee 
which are 0 1 in the ſouthern and north ern 
countries, and are ſeen. to riſe or ſet eg 2h 
we travel either to N. or S. W N 

Theſe different appearances are related at latge 
by Ariſtolle in his ſecond book de cle, hero be 
adds, that. in his time the mathematicians had de- 
termined the circumference of the earth to. be. 
400,000 ſtadia, or 20,833 leagues of 2000, roiſcs, 
each, ſuch as the are about etre, W 

He does not ſhew the methods W WY were / uſed. 
for this inquiry, which are reduced to, two princi- 
pal ones. The firſt bylthe Opfer vation of che ſtars. 
which paſs chroeh the 8 77 of gne place, and. 
are diſtant from, the vertical of another, ,.. The ſer 
cond, by the obſervation of the ſtars,, which, 85 


their paſſage 1 the meridi rat the 
Vet. N., U u 8 cams" 


— 


' 

| 
| 
|| 
[| 
'F 
| 
19 
i 
[ 


$30 The Hivrony wal Mamontsof the 


horizon of one place; anchdrearthe fm time cle. 
vaten above the horizon of a notiert. 
Fb firſt method was practiſed under kiog Pro. 
tomy Euergemes, by 'Eruioftbenes;” AHleran- 
Aria and Sienna, diſtant from obe anti her $005 
fatia | the ſebond in the time of Pup dy Puſſido- 
n, between Alexandria and Rhodes; Which fle 
fuß ſed to be at the ſame diſtance from each other. 
hie firſt of cheſe dimenſions makes the degtet 
6944 ſtadiu, and the eitcumference of the earth 
350,000 ftadin, which  Eratoſtbents afterwards 
ſuppoſed to be 252,000 ftadia, to have the wund 
number of 500 ſtadia in a degree, that is, 7,917 
el each of 6 feet, or 36 E each of 2000 
ES 30 dd 
The ſecond, telated by Clenmetes, determines 


this 'circumnſeretice to. be 240% tadia; but 


Strabo, who wrote his geography under Auphfias, 
aſcribes to Poſſidonius the dimenſion of es oi 


ference of the earth of 180,000 ¹ n, 2 15 


than the preceding, which probably atiſes 


the diſtance between lbxandyia and Simi, which 


was. ſu ol by Poeſſidonius to be 5000 fadia, 
having trabo relates, meaſured by Ero. 
roſtbenes with infect 3750 fad. 


This dimenſion, according to which the mayni- 
tude of a degree would be Gut 52083 toiſes, was 
„ and other geogra- 


received by Marinus 
phers, and is commonly aſeribed to Ptolomy,' be- 


cauſe he employed it in his geography. 


Aﬀer Erg beer and Paſidbnius the . 


ticians of the caliph Amamon, having obſerved in 
the plans of Singar, the height of the pole uf two 
places, diſtant from one another 20 3 S. to N. 
tdund 56 miles in one of theſe degrees, and 56 4 


24 


miles1 in W oc Which walken th + mognirte of 


Pere oc. mn. Aa wo: 


82 ra. s 2 
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the degree. leß than the other dimenſidus, v 

W e ere "ry Ref JYOC 8 
time to century, we! ot 
know of any e ee eee 
except that of - Ferne/ivs, 4 c lehrated 85 5 
and mathemgtician, who having obſerved . from 
epi toward Awiens, the ard the pole of two 
laces, 1. degret diſtam from ont another, from &. 
- N. their Hiſtance by the revolutions 
of coach Uher and having abated the turps at 
diſcretion, pant the b 66,746 


toiles. - 188 1 0010 
After in, Snelligs „ "Dutch: KR or 
meaſured geometr) ly: the diſtance between Alk. 


maer and Bergen op zoom, and having obſerved 
the height af the pale of theſe two cities, which 
he found to be diſtant from one another 111“ 45 
be eſtabliſhed the magnitude of a degree of the cir⸗ 
cumference of the earth to be 370 Rhin/and 
toiſes, which eee ons 553024 
P aris aiſles. L ' wy 
The method uſed. by kink] in this) enquiry in ex- 
act, but the errors v hich have flipped int this pb» 
ſervation, or elſe into the calculation and the im- 
preſſion, render his 271 uncertain, as k haye 
obſerved:in;the. memgirs. of 19 % % 191111) & | | 
Some time after F. Neciel nndenodk.at Belag- 
na to determine the magnitude of the earth, Which 
he executed different ways, whence: he concluded 
the magnitude of the degree to be 64536 Balonian 
paces, or 62650 Paxis toiſes. Thus in the laſt 
century they were ſlill· in doubt abaut the magni- 
tude of the degree 7642 toiſes, and about the cir+ 
cumference of the carch 1378 leagues, nao 
make about the 5th, Tor 8th part. and it ſeemed + 
that the exact determination of the of the 
carth was reſerved for the royal academy of — 
Uu 2 an 
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and our nation, which under the preceding g reign, 
as well as under the preſent government, has ten. 
deted irſelf at leaft as famotis hy the profeſſion'ol 
arts and ſciences, as by that of arns. 
In ſtiort, one of he firſt objects of th ade 
my, ſoon after its eſtabliſpmient, was to labou 
about what might contribute to the perfection of 
geography; and navigation, ſciences,” as all the 
255 Eads of the greateſt uſe to civil ſociety, 
and to commerce, which cauſes ſtates to flouriſh; 
No the meaſure of the earth is the offs and 
foundation of theſe two ſciences. For having 
determined by aſtronomical obſervations the lon- 
gitude and latitude of ſeveral places of the earth, 
It is neceſſary to know the magnitude of the de- 
grees, to be able to reduce them to a certain 


meaſure, and to have the true diſtance between 


theſe places; and reciprocally knowing the true 
diſtances between ſeveral places of the earth by 
geometrical operations, or itinerary meaſures,” it 
18 22 if we would reduce them into des 
now exactly the true value of them. 
55 was in order to know this proportion; th 
M. Picard undertook the celebratect meafure 
the earth, which ſurpaſſes in exactneſs all that had 
before been undertaken on the ſame ſubject. 
With this deſign he meaſured the ſpace be- 
tween the parallels of Malvoiſine, Sourden, and 
Amiens, which contains about a degree and 3 of 
the circumference of the earth; and having ob- 
ſerved in theſe different places, with an inſtru- 
ment of 10 feet radius, the diſtance from the 
zenith of a ſtar which was not far from it, he 
determined the magnitude of a degree of a meri- 
dian to be 37 060 toiſes, which he judges to be 
not very far from the true meaſure of the degrees 
though gn adds, that we may ſtill arrive to a 
greater 


mo oc a Keen K. e 


88 
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eater degree of 'exadtneſs, by meaſuring ieh 
* ſame cate and like inſtruments a much greater 
diſtance than that of Malvoi/me find Amiens. The 
moſt exact of his meaſures ended, as he himſelf 
confeſſes, at Sourdatm, which is five or fix deagues 
ſhort of Amiens, and contained but a ſittle above a 
degree of the circumference of the/earthzwhich was 
very little with regard to its whole compaſs; ”Fhey' 
alſo ' ſuppoſed the earth to be ſpherical 3 thatralf 
the degrees of the ſame meridian were equal; and 
that the lines perpendicular to the horizon; which 
meaſure the d in the heaven; were all di- 
rected to the centre of the eart n 
But however theſe Hot he ſes were nt generally, 
received by all the modern philoſophers.” 
Some having obſerved, that in the dimenfions 
made at different diſtatices from the pole; the 
magnitude of the degree had been found ſmaller 
towards the poles than towards the etquator, Judged 


that the degrees of the ſame meridian dimĩiniſedt 


in proportion as they feceded from the ecuator 
which tenders the earth' of an elliptical figure, 
prolonged towards the poles. Others having 
conſidered that the vibrations of the ulums 
were of different lengths under different climates, 
conjectured according to the principles of the 
force, which they call centrifugal; that the earth 
was flatted towards the poles; and thut ita d 
increaſed in Ren as they — — the 
„les. ene of 
This inquiry, more vſcfut in —— 
rious in ſpeculation, deſerved wet to be examĩ- 
ned with all poſſible exactneſs, by meaſuring up- 
on the ſame meridian the greateſt qiſtance that 
could be found, and obſerving in different places _ 


of this meaſure che correſponding nrehes of chi i” 


meridian. n b 57 


This 
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This was the ſubject at a memair preſented in 
1683 to M. Colbert by my father, in which he 
propoled to-meaſure from & to N. the whole ex- 
tent of France, which contains above 8 K degrecg 
of the cireumference of the earth. 2. 1 Ia 
This Was agreed 10 by tha ki „he 
gave orders to execute it. For this meaſure the 
meridian was choſen, which paſſes through the 
middle; of the royal obſeryatary, at Paris,.,which, 
by the. obſervations that have been, ęithet made 
or compared there, is become without, contradic- 
tian the molt celebrated of all the known.meri- 


dians of the whole eam. 
My father; went toward the ſoutherp part of che 


kingdom, and M. de Js Hire toward the northern 
But chis work was interrupted ſoon after, 
the death of M. Colbert, and -by che Wars 
which, ſucgeeded, till 2700.3 when the king ha- 
ving been informed by the count de. Panichar- 
train, and the abbẽ Bignon, of the advantages 
that. might be drawn fram the continuation of this 
Nr gave orders to my father to reſume it at 
place Where it had been interrupted. IP 
Wechave already given an account to the pub - 
lick of the ſucceſs of this work, in which I Was 
employed. with Meſſ. Maraldi, Couplet, and Oba- 
zelles. The magnitude of each degree was there 
determined to be, one with another, 3709 toiſes, 
a little greater than it had been found by M. Pi- 
card; which gave us room to conjecture, that 
the degrees of a meridian increaſe as they ap- 
proach the equator z:, whence it reſults, that the 
earth is prolonged towards the poles, 28, J have 
demonſtrated. in the memous of the academy for 
1 10. oe n DI G eln e 8 = 
TBut this difference being but 1 or 12 toi ſes in 
a degree in she extent of France, ſeemed io little 


for 
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for us to be certain that i Pra mucke br y ſmall 
errors, almoſt inſepatable from the obſervations. 
Thus the meridian fine having been deſcribed 
quite to the ſouthern extremity of France, it was 
neceſſary to prolong it to the northern extremity, 
to kngw' whether this diminuriom of che degrees 
towards the poles wüs oonſtunt. 
This Was the object of our laft journey; tho 
uſefultieſs of which renn been repreſented -by 
the Ab Bignon to his royal bighne&'the- duke of 
Orleans, regent of the kingdom, I received 
to execute it in concert with Meſſ. Mar aldi a 
de la Hire the fon, who had lately ſueteeded his 
father, the loſs of whom can never be wo muc 
lamented.” That we m ht neglect nothing th 
_ tend to its we thought it proper 
our operations" at 3 
Picard had ſeft off his moſt e 
We went for this 


meaſures,” 


poſition, with the diſtant which were 
thereabouts, which we continued to do in the 
plac vifible ed angles i to form a fries, 
0 e tri Ko- r- en 
extremity of the ki * ch % 21044 

We ſhall afterwards give the publick che par- 
ticulars of the operations which were made in the 
courſe of this journey: it will be ſufficient to ob- 
ſerve at preſent, that we carried our quadrants 
into the towers or ſteeples which ſeemed the moſt 
advanta y fituated for the continuation of the 
triangles ; and as in Picardy, Arv6isr, and Flan- 
ders, moſt of theſe ſteeples are ſurrounded by 
very high trees, we were obliged: 
ſelves as high as poſſible, to erect ſ 


to cut through them in different 


„and 
places, to diſeo- 
ver the moſt diſtant objects round about. 

We 


\ 
\ 


aces where M. 


— Loceghager : 
we obſeryed, on the ad of laſt Fane, the angles of 


to place ours 
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We thus continued our oble rvations. to three or 
fort” leapiies ön this fide of BY him, belt thi! 
* Höf mountains extebding from Ee W. 
which there is no ee "2; 
Herefore having ſought for the" ate 36 
expoſe ed, W 1155 a"Tighal ak coc 
ceived” both. the northerh' ed fouther ; 
2 might ſ ſerve us to cohtinite | the Tetles © of our 
triane 155 ft i u} 20 * 11 1 ; 
It eis from theſe mountains thät we bega th 
perceive ' Moni. Caffel, and feveral towns of fe- 
markable Object. Which led ds quite to tlie fa,” 
By this means we have from the obſe 
at Paris to Dunkirk 28 triangles,” 9 old ot es Ob- 
ſerved by M. Picurd, and 1 4 bes ones, Win | 
contain all the northern part the' inge 1 that 
is About the meridian,” - LS n | 
In the multiplicit of thilſe en l det 
was danger of ſome error having ſlipped in. 
avoid" them, or d iſcover them, "we Have vert 10d 
our principal triangles by A numder of others, 
nch were befand d. by bther objects, 1 
we have looked upon as acceſſory, but they g ye 
us almoſt the ſame diſtances. Beſides this advan-. 
tage, wo had that of detetmining by che ſame 
means the ſituation of a defer of ret al 
able places, and of the'preateſt part of the to 
of Artois and Flanders, which is of very gfe 
uſe in making or ręctifying the particulat 
of this cbuntry, which 18 ue 0 the ſeat be Hr 
and is necefſiry to be Known' Ry; e ' 
Laſtly, that we might önit nothing 1 p 
gards the exactneſs of this 5 e tell inated' 
dur laſt triangle by a baſc of 5564 toiſes, wth) 
has been eſs meaſured Erletſ upon” the, fea- 
ſhore," wih a differente Genet chan? only of 
three fret, whith may be aleribed to e fit 
11. liW $33) n : W 


. e 
5 


2 - 


»#/ 


Rovyar Acid hv of gemüb b 337 


win the ſea by. 9 and reflux e 
ports from one place to another, which cau- 

22 1 ſome a en inequalities in the ore. 
This actual mieaſure is found to 
about a toiſe with that which, reſults 
ſeriez of the triangles, calculated: 
molt of the ſame | meaſured. 


y, M. Picard 


between YVi/lejuifue and Faviſ, which had ſerved. 


for a foundation to his meaſure of the earth; 


e of this exactneſs of the obſetva- 

oe Wi lays them. made to farm theſe trian- 
n 

, To A the. places throu ugh, which, the 


meridian line paſſes,” we firſt obſerved the decli- 
layed by M. Picard in 
to the meridian which 


nation of the objects em 2 
his meaſure, with regar 
paſſes. the. wide of the obſervatory. 
We had by chis means ſucceſſively the declination 
of the baude objects with regard to this meridian, 
and have calculated the ce of each of thefe 


objects from the Falles = from. the meridian 


of Paris. 


We have found. by this method the Jiftance of | 
the middle of the e face of the obſcryatory 
gh the centre. 
of the great tower of Dunkirk to. be 125,552. 


from the parallel which paſſes throu 


toiſes, and the diſtance of this. tower from the 
meridian 1414 toiſes.;. 


to the E. This difference reduced into 


minutes of a degree of a parallel, gives the dif- 
ference of longitude between Paris of” Dunkirk 


2' 20” of a degree, or 9” # of an hour, at the rate 
of 159 to an hour. This difference agrees to a 
pretty conſiderable exactneſs with what, had been 
determined 37 years before by the obſervations of 


the ſatellites of Jupiter, madeatDunkirk by M. de 


Hire, compared with thoſe which my father 
Vor. V. Ne 4. X x had 


< within | 
om the 
W 4 yes a. 


by which Dunkirk. is more 
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had made at the fame time at Paris. :'/T wal of 
theſe obſervations which are related in the jour- 
nies of the academy printed in 1693, give this 
difference, one of 3“ and the other of 8% within 
about a ſecond of what reſults from our dimen - 
ſions. Thus we ſee the 
methods in the determination of the longitudes, 
and the exactneſs that may be hoped therefrom. 
The diſtance between the parallels of Paris 
and Dunkirk being determined in toiſes, we Want - 
ed to know the arch of the meridian intercepted 
between theſe two cities, to have the juſt meaſure 
of the degrees contained in this ſpace. We had 
carried for this purpoſe an inſtrument of near 10 
feet radius, the limb of which was divided into 
12 degrees, and each at every 20 ſeconds, 

fo that we could eaſily diſtinguiſh to 5 ſeconds, ... 
To place this inſtrument, we: cauſed to be 
built a little obſervatory open at the top, to de- 
termine the diſtances of ſome fixed ſtars from the 
zenith, which we. obſerved by direCting the tele- 
ſcope to the ſame ſtar ſucceſſively, on the ſouth 
and on the north ſide, with regard to the inſtru- 

ment, to have upon the limb two points equally 

diſtant from the zenith, and to determine: their 

true diſtance exactly. We made uſe in theſe ob- 

tervations of ſeveral ſtars of the dragon and of the 

ſwan, and we continued them till we had ſeveral 

exact ones, which gave exactly the ſame height. 

The magnitude of the inſtrument uſed in theſe 

obſervations, renders them very difficult, and the 

precautions that muſt be taken to make them ex- 

actly, have given us occaſion to make on this 
ſubject ſome ſingular rematks, very uſeful in the 
practiſe of aſtronomy, which we ſhall preſent to 

the publick hereafter. 19922 - | 
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The obſervation of the ſame ſtars having been 
made at the obſervatory with the ſame inſtrument 
preſently. after our return, at the end of Auguſt 
and beginning of September, we found the batt ce? 
the meridian between Paris and Dunkirk 22 
15. Comparing it with the interval which we 
have juſt determined between theſe two places of 
125,552-toiſes, we have the m agnitude of each 
degree, one with another, ge. 2 toiſes, lefs by 
go toiſes than according to M. Picard, and by 
137 toiſes than that which we had determined 
—_— the — to the ſouthern pare of the 

ingdom. 

Thus it olainlps n chat che degrees of the 
ſame meridian are not all equal, between them» 
ſelves, that they diminiſh as they approach the 
pole, and increaſe as they, recede from it; and we 
ſhall be the more eaſily convinced of this, if we con- 
ſider, that the diſtance from the Zenith of the ſtar 
in the dragon's head marked y, by Bayer, which we 
made uſe of principally for this inquiry, has been 
determined the ſame quantity ſeven times at Paris 
without any difference; we have alſo carried our ex- 
actneſs ſo far as to verify, with great care, and 
in different manners, the diviſions of our inſtru- 
ment, that we may leave no ſcruple on that ſide. 

Laſtly, to verify the direction of the meridi- 
an of Paris, we have oblerved from the top of 
the tower of Dunkirk, the place where the. ſun 
ſet, and the point of the horizan which, anſwered 
to his paſſage over the meridian, ta determine 
immediately the ſituation of the mexidian, which 
we have found within a ſmall trifle conformable 
to that which enen from the ſeries of the. tri- 
angles. 

It remains now to  coalides der what is che magni- 
tude of the degrees which reſults from the obſer 

K* 2 vation 
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vations. made in the northern part of France, 
compared with thoſe which had been made in 
A ebene 11690! £643 vo wont ¼iH i 
We ſhall uſe ſor this inquiry, the method 
"which we have given in the memoirs of the aca- 
dem ſor 1713, to determine the i of 
; by ſuppoſing that the earth has the 
figure of an ellip/s flatted towards the poles, and 
we ſhall find that, ſuppoſing the magnitude of a 
degree about Paris to be 57,006 touſes,:.andh the 
dimunition from one degree to the other 31 toiſes, 
that which is between the 42d and 43d, towards 
the ſouthern extremity of the gy pr is 192 
toiſes ; and from the goth 
the northern extremity of France, ald — 2 
difference from the greateſt. to the leaſt of 248 
 toiſes; and that the ſum of of the meri- 
dian, contained between the parallels of Collioure 
in Rouſſillon and Dunkirk, is 486, 156 toiſes, equal 
to that which has been meaſured by the trigono- 
metrical operations. 
We ſhall find alſo that the difference between 
| the 72 of the e which repreſents the earth, 
5 947 434 toiſes, or 474 leagues of 2000 toiles 


eas z, that the axis of the earth, or the diameter 


"which palles through the poles, is 6,579,368 
toiſes, or 3790 leagues, greater than the diameter 
of the equator by 68,572 toiſes, or about 34 of 
"our leagües: that the firſt degree toward the 
equator 18 58,020 roiſes; greater than that which 
ends at one of the poles by 1795 toiſes, or about 
2 of a league; and that the degrees of the equator, 
which, according to this hypotheſis, are all equal 
between themſelves, are each 36, 8 17 toiſes. 
Adding together the degrees of a meridian, we 
hall have the circutnferenee of the earth from one 
yore to the other 20, 363, 100 toiſes, = 
{01111 0056 TE * | y 
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208, 826 toiſes, or g of our leagues, chan tie 
— ent of the — Or. MW Doll yr 103 

We ſhall know by this means, the' moſt e 
poſſible, the magnitude of the-tarth/ and 
6gure ; two. - of knowledge; 28, was ex- 
plained before, ſo for 2nd 
navigation, of which they are the foundation ard 


T,N\ ; 
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We 6bſerved) O# 23, at ri ut fight, that there 
val Kon the N. E. to the W. be thick cloud, 
which extended from the hotizon' to y or 85 in 
height ; and that ther came out from this" cloud 
toward the N. E. à light of 7 or $9 in height, and 
about 2 * in breadrh.”” This Hehe, which-wis al. 
moſt as ftrong 48 chat of 'the ſtars, kan thr 
the whole extent of the cloud, with à Pretty q 
motion, changing its ſhape as it Ga 

"'We conſidered this eſoud about 1 i * 

| there came out of it during that tithe, in different 

pres above 8 ot 'to of theſe Tights; of different 
ights ind og th and WE, al che ſame 


that is 
its 


motion. | To I 1 ARAM 
VII. An examination "Y FR 575 mY FY 
4 impreſſion of plant: marked. dh certain 
. tones about Saint-Chaumont in the. Li- 
; onnois; b M. de Juſſicu * olg. al 610 + 
i}; Li. #a ks 


The country about Saint-Chanmant, as, well as 
* that about Saint -Eſtienne, is Known, to abound in 
* coal mines. This convenience has, dee 


er Nov. 12, 1718. 0 361 03 
y 88 eſtabliſhment 
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eſtabliſhment of the mandfncturer of alf forts of 
iron Works. eech 
As I had n to hase read im Mr. 
Lhwy#s letters, that the ſtones imprinted with 
figures of plants, are moſt commonly found in 
the neighbourhood of coal mines, rendered me 
attentive to the figure, the colour, and the im 
Preſſions of all the 1 which I found near 
theſe mines. My attention was ſeconded by the 
bght of the ſpecimens gelle! me by one of my 
friends, Who is diſtinguiſned in the country by 
his taſte for natural hiſtory: _ 
With this guide I had the pleaſure, at the very 
gate of Saint. Chaumont, along the little river of 
Gits, to obſerve upon moſt of the ſtones that I 
gathered; the impreſſions' of an infinite number 
of fragments of plants, ſo different from all that 
grow in the Lionnois, in the neighbouring pro- 


vinces, and even in the reſt of France, that a 


feemed- to herborize in a new world. 

All theſe ſtones are ſcaly, and differ among 
themſelves in colour, only fo far as the beds 
whence they are taken approach to thoſe of the 
coal, or recede from it; that is, as thoſe which 
are neareſt are of a ſlaty and ſhining black, in 
which they ſeem to partake more of the birumi- 
nous oil, which is the moſt eſſential principle of 
this coal; whereas thoſe which are the moſt di- 
ſtant frown it are of an aſh colour, which a mix- 
ture of talcy particles make appear Tortieuiines 
brazen,” and moſt often filvered; 

In both'thefe ſtones, of what colour ſoever ey 
are, the impreſſions are always deeper than the 
reſt, aid they are very diſtinct from the grey 
ones: ſometimes alſo they ate the only part That 

appears covered with a light rat um, of copper 


of b ſilver; Which is an effect of the facility _ 
the 


rr 
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the vitriolic fluors had to ſtop in the farrows of 
theſe impreſſions, rather than in the reſt of * 
ſurface of theſe ſtones. | 

\ They. are different from the 1 * 
like agats or flints, or tender like whetſtones, 
and the ſtones of Florence; in this, that the fi- 
gures found in theſe, penetrate the whole thickneſs 
of it like a foreign matter inſinuated into it, which 
has been very well obſerved. by the late M. de da 
Fay; whereas in the ſtones of Saint. Cbaumont, 
the impreſſions of plants are only on the ſurface 
of the laminæ, and in each of the laminæ that 
compoſe it, they are all different, and placed dif- 
ferent ways. 

They are generally capillary N ceterachs, 
polypodies, maidenhairs, harts-tongues, ſpleen- 
worths, oſmunds, liculæ, and ferns, approach- 
ing to thoſe which F. Plumier and Sir Hans Sloane. 
have diſcovered in the American iſlands, and to 
thoſe which have been ſent from the Eaſt and 
Weſt- Indies. to the Engliſh; and communicated 
to Plukenet, to enter into his collect ion of rare. 


plants. One of the principal proofs that they 
are of this family is, that as they are the only 


ones that bear their fruits faſtened to the backs of 
their, leaves; the deep impreſſions of their ſeeds 
are even diſtinguiſhed upon ſome of theſe ſtones. 


The multitude of the differences of theſe plants 


is beſides ſo great about Saint- Chaumont, that 
each quarter ſcems to be a ſource of varieties. 

Beſides theſe impreſſions of leaves of capil ay 
plants, I have alſo obſerved ſome which ſeem to 
belong to palms and,,other exotic trees. I have 


alſo obſerved ſome, particular ſtalks and ſeeds, and 
at the opening of ſome of the amine of theſe. 


ſtones, there has come out of the vacuities of ſome 


of the furrows a black duſt, . which was nothing 


bur 
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but the - renanants of the plant rotted and incloſed} 
between two rata, qo ——— three 
thouſand years. 

In this 
which render it very 2: 
25 wt wht eo rx cv 

any of the ſ of 

ſions are found marked on theſe ftones. "This fat 
I was ſatisfied of in the herboriſations which I made 
immediately - afterwards on the neighbouring 
mountains, and upon that of Pila in 
Lionnis, which s bat abour three leagues from St 
Chaumont. 

The ſecond is, that among this infinite number 
E plants imprinted on the 
laminæ of theſe ſtones, none is bent, and 


PAP are ſpread juſt as if they had been'paſted 


he third ſingularity, more ſurpriſing than the 
other two, is that the two ſcaly laminæ of theſe 
ſtones repreſent each of them on their internal fur- 
———— only one face of a leaf of 

a plant in relievo on the one fide, and hollow on the 
other; wheras in the common manner in Which 
we conceive theſe ſorts of impreſſions, we ſuppoſe 
that the leaf of a plant which is preſſed between 2 
ſoft pieces of earth, muſt have left upon the farface 
of one, the impreſſion of its upper part, and on 
the ſurface of the other 2 0 05 or of its lower 


part. 


Theſe Ghgalaricles ſuppoſe ſeyeral cauſes veel: 
ſarily — — 8 
Ti he firſt, that theſe 


lants anknown in | Path 
can come only from dee hot countries, becauſe if 
they reſemble Aan perfectly thoſe of our Amr iran 
illands than any others, and if we finct theſe fame 
1 of American Plants row add yore” 

. on 8 


K 


other ſuch-likaGrumien. „Deb vl 
ae ſecond, that a4 heir: —— IX 
dom ere onda bd; war rv. 

imprin 
3 muſt 
— — 2 wil 1 


The, chird, that ic: Was undoubtedl y, ſea water 4: 
bi „is eviden (ROB of Hell cher 
ay. is rey abs t from "4 hs es 


we donot find in any . the be freſh — in Hrauc- 
nor eyen in Europe; hut on the contrarxiare found 
ſome on our coalts, and others on the Wok digant. 
** regard to us. 1 nr i Ste 10 AN 

A daily experience of the eicher which hg 
pen to certain countries, the lands of which 2 
lea overflows or diſcovets ſucceſſively, 
much ſhew us how theſe waters, — — wa ſuppole 
to have tranſported thele plants, may have covered 
theſe parts of the Liannais; for without, being ob- 
liged to have recoutſe either to the inupdation of the, 
univerſal deluge, or to thoſe earthquakes, or con- 
ſiderable ſhocks, . which. have made great.apertures., 
through which the water of the. ſes has been. ſpread! 
without ſpeaking T the ue e Segen dun, 
of thoſe high and valt m A Ss 
having pofſeſſed a great Mace in: in che ace 

upon — 


ſea, has thrown up the water very far 

lands : we are i bee proof, chat moſt of 

the lands, which ſeem, have, beer 50. 

from time — have been, orig uy 

covered with the water, of the 55 h Nh by 

abandoned them either, r inſenſib bly or al 7700 
The multitude gf {ſhell which are 


entire almoſt in 5 Na of the, mountains, of 8. 
Vor. Yy 


7 
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cily and England, does not permit us to queſtion- 


that theſe iſlands have been covered with water; 
and we have no leis proof in France, that this part 
of Europe which we badi, has ſerved for a bed 
to the ſea, It is about 150 years ſince Bernard 
Paliſh, a frenchman, without any other ſtudies than 
thoſe of his own obſervations made in the ki 
dom, began to inſinuate this doctrine in ſome BY 
lick conterences, which he held at Paris e 
Henry III. 

I can render the thing more ſenſible and probable 
by adding to his obſervations thoſe, which ſeveral 
Journeys undertaken in every part of the ein 
to herboriſe, have given me an opportunity to 
make. 

I had the honour ſome years ago to bn to 
the academy ſome true Madreporæ ſtill adhering 
to their rocks, which I had looſened from the earth 
at Chaumont near Geſorre ;, they are ſtony plants 
found only at the bottom of the ſea, and are the 
moſt certain marks that can be had that this part of 
the continent was formerly a part of the baſon of 
the ſe. 

I have ſeen alſo in the quarries of free ſtone of 
St. Leu Taverni ſome ſtones opened, in which the 
little ſhells and little galezs*, of which the baſon 
of moſt ſeas is uſually full, are incloſed; and I 
obſerved, that the ſurface of theſe beds of freeſtone 
is covered with a fand, perfectly like that of the fea 
ſhoar. 

M. Billeret profeſſor of botany at Bezangon, 
has ſent me ſome pieces of rocks detatched from 
the quarries of the Franche Comic upon which were 
{till to be ſeen ſome of theſe tubes wrought by cer- 
tain. ſea- worms, which lodge in them, and fuch 


* A fort ol round or flat ſmooth pebbles found at the bonn 
of the ſea und rivers. - - + 
* 45 
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as are found in our ſeas upon the rocks, from which 
the coral is torn, . | 

There are ſeen alſo in Daupbiuy between ' Gap 
and Siſteron certain mountains, where the traces of 
the decreaſe of the waters of the fea are marked 
by amphitheattes, the degrees of which increaſe in 
breadth in proportion as they approach the foot of 

As by this ancient poſition of the baſon of the ſea 
demonſtrated in ſeveral places of the heart of the 
kingdom, it is manifeſt that theſe places haye been 
covered, with water; it will be eafily comprehended 
that impetuous waves driven from N. to S. and 
repelled from S. to N. either by the reſiſtance of 
the high mountains. or by violent hurricanes, have 
carried away with them the animals and plants af 
the ſouthern countries, whence theſe waves ebbed, 
and that in theſe refluxes the waters ſhding in, and 
remaining ſome time in places where ſome diſpoſi- 
tions of mountains formed a ſort of bafons, they 
retained theſe light bodies, ſome entire, and others 
broken. | 7: 9:30 

Thus are theſe exotic plants brought by the ſea 
water very far upon our lands, it remains only to 
explain the manner in which the impreſſion oft em 
was made, whilſt theſe waters were evaporated, 
and was preſerved after their retreat; 

We ſuppoſe their leaves floating upon the ſur- 
face of a water, which in its agitations was ſtill 
more loaded with a bituminous ſlime which it had 
diluted, than with the ſalt with which it was natu- 


rally impregnated. This ſlime has covered the ſur- 


face of theſe floating leaves, has been retained there 
by the number of nerves with which they are tra- 
verſed, is united ſo intimately with them, as to 
take even the minuteſt traces, and has acquired fo 
mach the more conſiſtence, as theſe leaves by the 

22 T1 


the body which ſuſtained it, or that being become 


8 ſo frequently in this part of-theLionnois, and 
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Joſeneſs of their texture; have longer reſiſted cor: 
ruption. But however as they have rotted at laſt 
and as the lime which covered them could not 
help precipitating, either, by the wirhdrawing of 


by this withdrawing more penetrable by the water 
it was more hravy ; it is in this precipitation, that 
the ſlimy laminæ falling upon the ſmooth ſurfaces 
of a diluted mud, have marked thereon the figure 

of the leaves of which they had received the 
impreſſion- E144 „ nid! P3133 eig. 
The * this mechaniſm gives a plain 
ſolution of the ſingularity of the repreſentation of 


one and the ſame face of theſe leaves of plants i in 


relievo on one lamina and in hollow on the 
Juſt as a ſeal imprinted in relitoo on a lamina of 
earth, rs hollow on another ſoft lawing on 
which the firſt has been applied. 

Wie cannot ſay that one of theſe impreſſ jons, 
which are ſeen upon theſe laminæ, is that of the 
reverſe of the leaf, whilſt the other is that of the 
upper part, ſince the leaf being rotted is become 
incapable of imprinting this reverſe. The rot- 
ting of it is fo certain, that its jubſtance having 
changed,” has tinged theſe impreſſions black, and 
what has remained faſtened to theſe laminæ has at 
moſt but made ſome impreſſion leſs perfect, becauſe 
this f. uperfluity has filled the graving of the impreſ- 
ſion, and is now found in powder between ſome of 
theſe laminæ when theyare-ſeparated, Þ— 

It will ſeem at firſt ſight, that after de 
ſtruction of the leaf covered with ſlime, the water 


touching it immediately maſt have effaced the im- 


preſſions which it had received; but if we attend 
to the quantity of bitumen, with which this ſlime 
abounds, andi judge of it by the pit- coal which is 


that 


ape Od ö © oc... co _.. 


earth, ſince it has taken more conſiſtence, cannot 
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that this bitumen is nothing but an oil of the 


be diſſolved in water, we. ſhall have no difficulty 
to comprehend, that the figures marked upon 

— ſlimy laminæ have been preſerved by being 
precipitated: into the Water; and chat by maleing 
their imprefſions on other ſlimy. ſurfaces ) they are 
not incorporated with the liche upon which they 
fell, or with other Jamine, which were precipi · 
tated ſucceſſively upon them, ſince this bitumen 
mixed in theſe /amine, had the ſame effoct upon 
them as common oil nn with paſte, to keep it 
in lanin x. Ant gl 10 tut tl: 

It muſt be preſumed, chat million of heaps of 
leaves of exotic plants have. been thustranſported 
by the ſame waters into ſeveral other parts of 
Europe; but that this bituminous matter 
found only in ſome places, theſe places have been 
almoſt the only ones that have — their 
impreſſion. Such are alſo the coal - pits in Glou- 
ceſterſpire, upon the ſtones of which are 
moſt of the ſame plants that are obſerred in R 
of the pits of Saini- Chaumont. | 

As I think I have demonſtrated that theſe. im- 
printed ſlimy and bituminous [amine were preci- 
pitated ſucceſſively, and that the leaves, which ſup- 
ported theſe laminæ, were of unequal figure and 
bigneſs, we muſt not be ſurpriſed, that in their 
precipitation they fell different ways. This is the 
cauſe that in theſe laminæ, which form ſo many 
different leaves, there are found ſo many different 
magnitudes, applied to one another; and that 
ſome even ſeem to have been broken in their __ 
by their ſhock againſt other /amine. 


If the beds of theſe ſtones, which: 8 
intermixed with beds of coal, ſeem in ſome pla- 
ces to have acquired an oblique ſituation we _ 
| only 
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only aſcribe. this diſpoſition to the inequality of 

the bottom of the baſon in which the water was 

incloſed, wherein theſe precipitations ate Had. 
Laſtly, the ſtrate of = F 


rata of theſe ſtones, muſt be conſidered only as 


a bitumen, which having at. firſt been liquid, 
miamated itſelf, and 1 grew hard be- 


tween theſe — of 3 ſtones. The ar 


14 3 to have es ig 
the ſports of nature, or to a ſuppoſed. internal 


vegetation.z that is, between two laminæ of ſtonc, 
nor to a palingengſia, as .ſome modern authors 
have done, to explain the manner of formation vf 
the impreſſions which we . obſerve: upon theſe 
ſtones, and upon the leaves of which they are 
compoſed. And though we ſhould pretend they 
are an effect of the confuſion of the deluge, yet 


we could not by the obſervation of the impreſſions 


which. repreſent theſe plants in maturity and in 
ſeed, determine either the month or the ſeaſon of 
this univerſal inundation, fince theſe plams being 
come from the hot countries, might come to ſeed 
earlier than they do here. 


An explanation of the figures. 


| Plate VII. Fig. 8. A fragment of an exotic 
fern imprinted on a black ſlate ftone about See 
Chaumont. 

Fig. . A fragment of a leaf of another exotic 
plant imprinted on a ſtone almoſt of the fame 
lor t. ral 

Fig. 10; Fragments of ſeveral leaves of another 


fort of exotic fern, the figures of which are N 
erent 


NAL ACADEMY. of SCIENCES, 351 
different ways with regard to one another, 
a talky ftane of the fame plare; ' © © . 
Fig. ri. Parcels of leaves or FIG a third 
ſort of exotic fern, the impreſſions of which are 
ſcattered in different places of the. ſurface of one 
of thefe forts of ſtones. 
Fig. 12. 'A fragment of 'an Ot Filitula im- 


printed in hollow upon a hard gr ſtone of 
the kame "ne - 


3. A. ase another. kite irs. 
Printed i in bollow upon a tender and | calky ſtone of 
the ſame place. 

B. A lamina or leaf raihed Fom the freceding 
ſtone, rev. in relie vo the fame fade of the 

N -7 in hollow upon the /amina A. 
Fg. 14 A fragment of 2 ſtalle of an exotic 
capitlary r found in the fame place. 

Fig. 15. A of ſtone from the ſame 
place, in the middle of which are the traces of a 
round leaf of an exotic i, Ong 

proaching to that of an 


VIII. Obſervations on u mrthern 5. hy 
M. Maraldi 5 


We have obſerved the bat nett twice 
this autumn. It appeared the firſt time, Septem- 
ber 16, a little after eight at night. The ſky 
bein very clear, we ſaw bright exhalations, 
which coming out of a ſort of a fog at the hori- 
zon, roſe 12 or 159%, and formed à very vivid 
light. This light at firſt occupied a ſmall por- 
tion of the horizon toward the north, and gradu- 
ally diminiſhed; fo that at 89 4 it was hardly 
viſible, but afterwards i it increaſed conſiderably all 
at once, both in magnitude and brightneſs, 

* Dec. 14, 1728. 

being 


| 
| 
3 
| 


; 
l 
e 
' 
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formed the light; after having obſerved it for | 
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F FS 5 * * 1 8 24 = " 
1 . 


352. The HisToRyY and MEgMorRs of the 
being extended toward the N. and N. E. and it 
appeared very bright and luminous for 4 of an 
hour, that is from 8" 4 to 9". In this ſtate it 
roſe a little above the ftars of the preceding paw, 
and of the poſterior knee of the Great Bear. 'Its 
bound on the N. W. was above the tail of the 
Great Bear, and on the N. E. fide it was more 
eaſterly than the preceding paw, After 9 3 it 
diminiſhed a few minutes, having begun to fade 
at its eaſtern part, there remained a faint track a 
it quite to the riſing of the moon. | 
We obſerved it the ſecond time, Nov. 23, at 
10" f at night. The ſky being quite covered, we 
faw the light come only out of one place of che 
horizon, very near the north, and it illuminated 
the clouds which were on chat ſide, riſing by 
intervals, and ſpreading upwards to 10 or 129 in 
height. It was not continued from the bottom 
to the top, but we only ſaw the lower part near 
the horizon, and the upper part that was maſt 
diſtant 3 the middle, which was two degrees in 
breath, being hid by a cloud parallel to the ho- 
rizon. Thus there were ſome clouds nearer us, 
and others farther off, than the exhalations which 
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of the His rokr and Memoirs of the 
Royal Acabzur of SCigxcEs at 
Pants, for the Year Mpecx1x. N 


un the HISTORY. | 
N the northern light. 
II. On the general cauſe of cold in win- 
ter, and beat in ſummer. 
III. On the waſps. 
IV. An experiment in gunnery. 
V. An extraordinary effett of thunder, . 
VI. Of an extraordinary lethargy. 
VII. Of a ſhower of ſand in the Atlantic ocean. 
VIII. Of a great quantity of bones found in a rock. 
N. Of a toad found alive in the trunk of an 
elm, 
X. Of 4 ſort of fiſh ſuppoſed to be the Galeus 
piſcis of Rondeletius. 
XI. Of an extraordinary animal brought from 
Barbary. 
XII. Of the wild boars of Africa. 
XIII. On the velocities of bodies. 
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In the MEMOIRS: 


I. Meteorolo 1 re at tbe 
ervs 27 'the 3 nls, 5 
de la Hire, 9 45 elder brother. 
II. Reflections upon ſeveral obſervations concern- 
ing the nature of be gypſum ; ; by M. de. 
50 Jaſeu2a1 hei tarnen 
III. On the wetbod of: gromatingynichiver fronrthe 
mines Almaden i in Spain, and the nathire 
75 — 3 F thoſe. employed herein gc 


uſſieu. 
IV. A — of ſome ol zr vation: made by the 
chevalier de lle, with , thoſe — 
have bern made at the obſervatory ; by M. 
Maraldi. „ 
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I. On 78 uro borealis, or ort 
N 1 tranſſated by, Mr. hambers. bla 


(16 


H E light above treated of, appeared again 
in the N year at different times there- 
of, and in different countries; it had ſcarce been 
ſeen at Paris but by the Profeſtd obſervers, till 
on the goth of March at + paſt 8 in the evening, 
when it became a popular phenomenon ; the peo- 
ple in the ſtreets were all aſtoniſhed at it, and a 
cry of admiration roſe at once through the whole 
city. M. Maraldi fortunately happened to be a 
ſpectator of the meteor; it appeared as a column 
of fire about 20 degrees above the horizon, and 
extended almoſt parallelly thereto over a ſpace of 
25 or 30 degrees, being pointed at its weſtern 
extream, and ſomewhat above the ſemi- diameter 
of the ſun at its eaſtern one, the upper part al} 
along appeared brighter than the lower, which 
was very red; but the whole effaced the light of 
the moon, though then in her 8th day, and very 
clear, the ſky being perſectly ſerene. The ſitua- 
tion of the meteor was between N. N. W. and 
W. and it ſeemed to have a little motion towards 
the W. but M. Maraldi had hardly time to ob- 
\ 2 2 2 ſerve 
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ſerve it for a few ſeconds, ere it diſappearedrall 
at once, without altering ** with regard 
to the horizon. 0418:1&V adi yd 

On the 7th of April, at 9 in the evening, M. 
Maraldi * another meteor equally vivid 
with the former, but not o &ill. nor uniform as 
it, nor of ſo ſhort duration; it appeared from the 


north raſt to the north weſt, and by the columns 


which roſe om & from timę to time, had diſap- 
Pee again, reſembling that akcady treated of 
the year 1716 it laſted near an hour and t. 
When ſuch meteors are not; ſtill, but happen to 
be agitated, their agitation 3g vſually found to be 
much the ſame, there. is in all of them a fund or 
baſe of light, from whence-vettigal columns ſuc- 
ceffively ariſe., Tis proba in the general 
kindling there are ſome matters which have / not 
yet taken fire, but which catch it one aſter hno- 
ther, beginning always to bumar the batom. AS 
being there moſt inflammable. 
The like meteors were ſeen on the i 2d of Feb. 
at Vicenza and Bologna, and on the 25th of March; 
and at Montauban in Languedoc an hour or two after 
ſyn-ſet : that ſeen in LTaſy could not by Manfred? 
calculation be leſs than our league e the 
jurface of the earth, 774 
It appears therefore upon the whole, thas for 
four years, commencing from the year 1716 in- 
cluſive, this meteor has appeared very frequently, 
though during all the ages paſt we have ned 
counts of above four appearances, ' + 
The generality of them were of the ail kind, 
and appeared one or two hours after ſun - ſet, in a 
moderately cold, but very dry ſeaſon, and they 
appeared in different parts of Europe, at very 
. ſmall .antervals of time. This laſt circumſtance 
thews S bat the ſame diſpoſition obtained 11 the 
4 ame 
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ſame time through a large extent of the atme 
ſphere, which» M. Aaraldi had oy aner 
by the Yarigtions of the UN do Dig, e 


U. a the graval cans of el i 


beat in en en 


ä Tha which oaths Among philoſophers, 
is ſometimes a-doutx' among the generality; and 
on the | contrary, hat is no doubt among the 
generality, is often a doubt among philoſophers, 
There are but few elſe who can find difficulties in 
2 general caule of cold ia winter, and beat in 

ſummer, and in the lars of this whole 
affair. M. de Meiran has been of opinion, that 


bicherto it has bens duc dne examined, the? 


it well deſerves it. 

It ſtrikes one impnealiately, that this nn 
contro! is the different elevation of the ſun above 
the horizon in ſummer and winter, but yet it re- 
quires to be Gilculſed, os this will occaſion ſome 
difficulty. 
The — the ſan, ag wel arbiter bodies, 
ſtrike a plane, whieh' receives them with ſo much 
the more force as they are leſs inclined and on the 
contrary ; and it is plain that in ſummer they are 
leſs inclined to the ſurface of the earth, if we take 
this ſurface to he exactly ſpherical, and it muſt 
needs be ſo eſpecialſy with regard to the rays of 
the ſun, The ſmootheſt. plane (and what muſt 
the reſt be?) is an aſſemblage of an infinite num · 


ber of ſmall planes differently: inc hned, and re- 
ceiving rays from the ſun under all che angles 
poſſible, ſo that the general wanttide, of the, Ute 
mate is not to be reckoned; - 2 

For this reaſon ſome believe thas' Wee Suh 
unequal lyrface of dhe earth that this iggipation 


of 
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of the elitiats_ mült be fakeh, Hit po that of, WY © 
che" ape bb. which i. party Imooth, bes 
cauſe it is wil, and Rl das ar Ja lien MN 
upper region.” That part of the atmoſphere.car-.. fr 
reſponding to the climate of Pari, for example. fe 
will therefore be more vigotobſly. ſtruck in ſum. KM . 
mer by the rays of the ſun, and conſequently . f 
more heated, and will heat Paris, This may be: f. 


but beſides this mediate heat communicated to the. 
earth by the atmoſphere, d Hich does not Hinder 
its being always very cold upon the high moun- 
tains ; There's menifeſtly another cauſed immedi. 
ately upon the earth by the leſs inclined rays of the 


ſun; which we now principally conſider.. 0 

Some philoſophers refer alfo to the atmoſphere, 2 

but in a manner ſomething different, the cauſe of k 

1 the heat and cold. They ſay that bodies being as ſe 

. much more eaſily reflected by a ſurface upon which 20 

| they fall, as they fall more obliquely upon it, (as a 

| appears by the example of "ducks and drakes that b 

| are made upon the water with ſtones, which would b 

| penetrate it, if they fell with leſs inclination,) the re 

_ atmoſphere reflects by its upper and convex ſurface 1 

| ſo many more rays, and conſequently lets as many b 

1 leſs of them, paſs to the earth, as they fall more to 
inclined, and on the contrary. e 

| But M. Mairan pretends that by all the experi-. le 

| ments, which have been made, and by thoſe which 1 

| he himſelf has made upon light, it does not appear 5 

that when its incidence is more oblique, the quan- p 

tity is greater that is reffected from it, in propor- W 

| tion("to” what is refracted. The example of the ſi 

| ducks and drakes would not draw a conſequence. for 0 

| light, which'has its properties apart, It is true, in 

| and it is a neceſſary conſequence of the conſtant. te 
| and dererminedÞProportior of the ſines of incidence 


and refrggtion, that when light paſſes from a 15 
r 
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lex medium, into on rare, 2 water 
into 75 thete 5 of 8 ined: obliquity, 
after LR every wh bas 4 more oblique. 
inciden nnot at be bel ded, and pet Th 
fracted to Th into the ke Au py edium, which per 
feckly eh t be dick, and dr; A og we! 
are in the oppo Fin cale, where, 1 light paſſes; 
from'a more 25 medium, into be more. denſe one, 
from the #ther i into. atm ſphere, and that 
caſe equally permits, all che rays.to; be refracted, 
wharſoever their incidence may be; and we have 
no Tobm to ſuſpect the in the moſt -oblique inci- 
ciderites thete are more reflected than refracted. 
A great aſtronomer has thought that che heat in- 
creaſed by an incidence of ard the earth, 
approaching more ta. 100 pendicularity, becauſe : 
a perpendicular ray reflecting upon it ſelf heats a 
ſecond time the air, nod i has alre alcady heated; 
and that the other rays do 5 in oportion as they 
approach more to be But it: is viſi- 
ble that it does not any. 4-4 Ag chat it hond 
be the ſame air that is heated a ſecond time by the 
reflection of the Tame rays, and that all reflected 
rays will Heat! 4 ſecond time an air already heated 
by 2 other incident ray, l V equaſ in force | 
to the fi k 0 bonton 
We cannot draw any thing fron heron or 
leaſt diſtance of the ſu a from the earth h hen it is 
in its apogeum or in its Fee It. is now in its 
perigeum at the end of December, this greateſt 
proximity does not at all ſoften the rigour of our 
winters, and will but litile increaſe the heat of the 
ſummers in our climate, when in a great number 
of ages the perigeum ſhall oe in the month, of 2 
in effect, this great proximity is only. .; — of the 
total diſtance of the ſun a the earth. d bat 
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of the climate muſt be taken, bir upon that of . 
the arnofphite, Ws RT be ſmooth, be... 
— nr TI JMOOLU, de: 
cauſe it is a fluid,” and a ſti fluid, at E ea 
upper region. That part of the atmoſpherę cr: 
reſponding to the climate of Paris, for example 
will therefore be more vigorouſſy ſtruck in ſum- 


* 


mer by the rays of the ſun, and conſequently. - 
more heated, and will Heat Paris. This may ber 
but beſides this mediate heat communicated to the 
earth by the atmoſphere, which does not Hinder 


its being always very cold upon the high moun- 


*. 


tains ʒ chere is manifeſtly ariother cauſed immedi- 
ately upon the earth by the leſs inclined rays of the 
ſun, which we now priticipally conſider. 
Some philoſophers refer alſo to the atmoſphere, 
but in a manner ſomething different, the cauſe of 
the heat and cold. They ſay that bodies being as 
much more eaſily reflected by a ſurface upon which 
they fall, as they fall more obliquely upon it, (as 
appears by the example of "ducks and drakes that 
are made upon the water with ſtones, which would 
penetrate it, if they fell with leſs inclination,) the 
atmoſphere reflects by its upper and convex ſurface _ 
io many more rays, and conſequently lets as many 
leſs of them, paſs to the earth, as they fall more 
inclined, and on the contrary. WES * 
But M. Mairan pretends that by all the experi- 
ments, which have been made, and by thoſe which 
he himſelf has made upon light, it does not appear 
that when its incidence is more oblique, the quan- 
tity is greater that is reflected from it, in propor- 
tion to what is refracted. The example of the 
ducks and drakes would not draw a conſequence for 
light, which has its properties apart. It is true, 
and it is a neceſſary conſequence of the conſtant 
and determined proportion of tlie ſines of incidence 
and refrggtion, that when light paſſes from a _ 
r 
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lex medium, into one Mare rare, a5 from water 
into 7 there Ss, * wn determined obliquity, 


after nich every, Ta has 2 more; oblique. 
incidence cannot but, 905 jand nis not Tur. 
fracted to Pals into the b edium,. whi ch per 
feckly Fepreſents the du Ad But here 2 
are in the "oppoſite caſe, where the light 
fran 4 more rare 19 8 into 2, 1 den _ 
from the ther i into ; atmo ſphere, and chat 
caſe equally permits 2 the. rays to be refracted, 
vba their incidence. may be; aud we have 
no Tobm to ſuſpect that. in the moſt oblique inci- 
ciderites' there are more. reflected than refracted. 
A great aſtronomer has a a ene | 
creaſed by an "incidence of rays: Ala he the earth, 
approaching, more ta. : pendicularity, becauſe : 
a perpetidicular ray fell aht be upo it ſelf heats a 
ſecond time the ar, why EPI heated; 
and that the other rays.c do I 2 5 proportion ay thay: N 
approach more to be petpe Hut it: is viſi-- 
ble that it does not N NT. 1 that; it ſhould: | 
be the ſame air that js heated a ſecond. time by the 
reflection of the ſame rays, . and that all reflected 
rays will Heat! A Tecond time an. 0 already, heated 
by ſome gther incident; tray, per fect ly equaſ in force 
to the fit Dog „bon 


We cannot draw any thing fron ideen or 
leaſt diſtance of the ſu n from the earth » When it is 


in its apogeum or in its 3 hay now in its 
perigeum at the end of December, bis greateſt. 
proximity does not at all.ſoften the rigour of our 
winters, and will but little increaſe the heat of the 
ſummers in our climate, when in a great, number 
of ages the perigeum ſhall | ve in the month, of June, 

in effect, this great prox e is only i part of che 

toral diſtance of wud no FASO an m1933D bo 
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M. Mirax has therefore recourſe 
— * he Jooks' upon. as a fluid, and this-ig 
mea chat we can frame 
Ax. A ſurface: being determined, a fluid which 
we muſt conceive as divided into an infinite num - 
ber of threads parallel: berween themſelves, fipikes 
it with all its threads, if it ftrikes it” 
add does not ftrike with any; if it is parallel to tz 
from hence it: fold ws chat the mote obliquely'it 
ſtrilces ĩt. the fmaller is the quantity of trend by 
vhicl it isftruck; And on the conttary. It is the 
fame with the fre ef the imperizs of each thread 
as of their number, the impetus has all ttyforce 
poſlible ben the thread in rperidicutar to th ſur- 
face, and when it is this force is null, ſince 
there is no impetus confertently- boththe number 
and force of the threads depending upofithetratigle 
of incidenceupon the ſurfuce, they ate each of them 
meaſured ' fine of thut angle, and both 0 
gether by the _—_ this ſine. 

We find by the tables, that at Paris, woes 
of the meridian height of the ſun upon the horizon 
at the ſummer ſolſtice, is to the ſine of its meridian 
height at the winter folſtice, pretty near as 3 tœ 1, 
and conſequently the whole effect of the rays of 
the ſun, or the noon day heat, muſt be nine times 
greater than that of the other. 

This reaſoning is not true in its wholk ent, 
and without modifl vation, but with regard to the 
of the exteriour ſurface of the atmoſphere, 
correſponding; to our climate: It ſubſiſts alfo with 
— or Paris as to the quantity of 


r:tvs, but not as to the force of the imperusy for, 
as we have ſeen; their incidence is always very dif- 
ferent upon plates differently inclined to the ground 
of Paris, Moe Mairay ſupplies this by a refit 
tion he unagines and has alſo oblcrved that all-ſmall 
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heat at the ſummep ſolſtice, — which 
mult have a great deal off effect. Fhe more the 
rays. are inclinecʒ the greater thickneſs of the at. 
moſphere: they have to-croſs, or the greater way 
they make, and conſequently they meer ore 4 
more ſolid parts which inter 
them, and on the contrary... 
aſſured that chis third principle 
two other do, the proportion of che: fries of the 
height of the ſun The reafon of this difference 
is, chat the firſt and ſecond are contained between 
two fixed and determined points, one of which is 
3 where the rays have their 
torcbd, and their intire number, and the 

other the paralleliſm where they havr no force, 
and are not in any number; but the third prin- 
ciple is. not of this nature; in the caſe of perpen- 
dicularity itſelf, there are alſo rays intercepted or 
extinguiſhed by the atmoſphere; and we cannot 
tell what quantity there is of them, nor how 
much . they are for each angle of inclina- 
tion. It is therefore only by eſtimation that we 
vor. V. Ne. 35. N cat 
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can meaſure this third 'prifieipple;' and therefore 
the eſtimate muſt be different for each climate: 
The augmentation or diminution of light fol- 
Jows that of heat, and it is certain that a countiy'is 
ſenſibly leſs illuminated in winter than in ſummmer. 
M. Mairan has obſerved in the eclipſes of the 
ſun, that When half its diſk is covered, and that 
conſequently it ſends us but half —— yet there 
is not any diminution of light that is ſenſiblepand 
from hence He judges pretty certainly that when 
it is ſo,” as in winter, there is then a dimunitiom of 
more than half its rays. He takes but the half 
to avoid ſwelling his calculation z and conſe- 
quently there has been twice as many rays which 
penetrate the atmoſphere, and come to us; or, 
which is the ſame thing, the third principle mul- 
tiplied by two, the product of the two others, 
which was nine for Paris; or, laſtly, the heat of 
the ſummet ſolſtice is eighteen times greater than 

that of the winter ſolſt ic. 
This odd be geometrically true, if the fun 
was one moment at the ſummer ſolftice, and in 
the next at the winter ſolſtice 3 and if we compa- 
red theſe two moments together, but phyſically 
this is not, nor cannot be ſo. The ſun gives 
greater heat to the grounds already heated; and 
hence it is that after the ſummer ſolſtice the 
heat is greater than befote this ſolſtice, at the 
ſame height of the ſun. There is in the action of 
heat a ſort of acceleration, but we cannot keep an 
exact account of it, and ſo much the leſs, as it is 
interrupted by the nights, and always unequally 
interrupted in our oblique ſphere. But, laſtly, 
there is always ſome remainder of acceleration, 
which augments the proportion of 18 to of any 
value. It muſt go a good way, if we judge of it 
by the very ſenſible difference of the 3 
ollows 
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follows: the ſummer ſolſtice to that which pre- 


ceeda it. It is the ſame thing with the winter 
ſolſtice,” which is followed by a- much r eater 
cold than that which preceeds it. This accelera- 
tion of heat or cold is commonly im its greateit 
Forde forty days after both the ſolſtices. 

Fuſüng over all the particular and probably 
inſurmountable difficulties which are fund in the 
calculation of the acegleration of heat,, M. Mai- 
rau judges in general that ĩt muſt be proportioned 
tothe length of the days which are toward. the 
ſummer ſolſtice. Nos they are. then at Paris 
twice as long as thoſeſ of the winter ſolſtiee. But 
twice as long above the horizon, hut it: has had 
three times as much: force. It is true that this 
force- ſeems to haveſborn already employed, when 
we havt found the proportion of 9 t9-4 for the 
ſummer - ſolſtice, aa that of the wigter ; but it 
muſt be obſer ved that this is not the ſame force: 
The firſt was that of the rays of one qolſtice com- 
pared to thoſe of another ; the ſecond, f which 
we hear ſpeak, js that: which remains: from the 
day of the ſummer ſolſtice to the following, and 
from this to another, ſince it is onlyin this that 
the aceeleration· conſiſts. We may therefore take 
the proportion of 6 to 1 for that of the accelera- 
tion of heat cauſed by the ſummer ſolſtice, or in- 
creaſing from this ſolſtice, to the acceleration of 
heat decreaſing to the winter ſolſtice, or which is 
the ſame thing, to the cold of this ſolſtice. But 
Me Mairan, to ſet all at the loweſt rate, takes 
only the proportion of A to 1, which multiplying 

the proportion of 18 to 1, gives him for Paris 

the» greateſt heat of ſummer ſeventy- two times 

greater than that of winter. en qt 
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He has however been ſo ſerupulous us be 
keep yet to this proportion. Ae hag conſiderad 
that the pr ion of the ſinis of the winter ;foþ 
ſtice ĩs not exactly that of g 10/43 that the reſrs · 
tion elevating the ſun, though unequally, wakes 
its rays remain longer time above dhe ;horigon 4 
and laſtly, that it is nearer the earth during our 
winter: and all this being reckoned, reduces the 
proportion ſought to be . do 14. 
M. de Mairan himſelf makes an obyedti 

hic ſeems at firſt to overthro bis tbeory and 
calculation arrecoverablyy/ We have ſuid in che 
hiſtory of 10, chat by M. UAhννͥ%j]h obſerva» 
tions, the haut that is made at Paris iy the rays of 
the ſu at nam in abe ſummeryolſtice, differs from 
the coli that is there when munter freezes, only as 
becomes then be proportionyf 66 ?? 
M. Amonjens's'experiments were made with the 
thermometer, Which feels, if L may fo. ſay, all the 
heat that is in a place, and gives /an account af it. 
Thus at the winter ſolitigg thare are at Paris gs 
of heat, and 60 at the ſummer ſolſtice. But M. 
de Mairanꝭ calculation marks only the propor- 
tion of the heat that the ſun in winter, 


to that which is in ſum mer 3 ſo that if there Wasa 


fund of heat independent of the ſun, cauſed either 
by the continual - agitation of the ſubtile matter, 
or by the:ſubterraneous fires ; or elſe if the earth 
hall at length acquire by the action of the ſun, and 
not loſe it any diore, the heat of the winter! wall 
be ong degree, which will be added to this fund 
of heat, and the heat of ſummer 66 degyces. 
Nov it is eaſy to find a number, that by adding 
to it 1 on one ſide, and 66 on the other, the two 
new numbers reſulting; from theſe additions, may 
be as 31 f to 60. This number is 393 within a 

| fraction; 


ranged ee seren „ „ 
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fractions ſo that 393 for he-conftant 
and perpetual — — — 


winter ſolſtice, andꝭ 66 to the ſummer it. 
"MEM" 1500300 dual "lh; n Row νẽj 110 
nastion ag; I 0 err @7 1: 213 
0 Bino 0 fl. 1935690 f if 3889 Voflot tans; 
u Theimeſts ate 0 defw«the-iobjocbof the. con- 
tempt and averſzonoat: men; chan tees arch f their 
favour: und eſtrum Their worla d abſohitely 
uſaleſm 0 us, and ey are eneres (25: the) hoes 
which! are our fauburites. uc 28 dt is nn hat 
is uſeſul or agrecableuto us that updated 
tha orders ot beings in tha univenſey waſps and 
bees are pretty equates the eyes of:philoſophersy 
which in this, if dt ds t tod præſumptudus 
thought, imitate in oe neue tho ces of the 
creator: :: A ſter that M. Aarau his 
made of the bea, birth we -havegiveh. an 20 · 
count of in 15 12 M.. Reunmar - has denim 
mach upon the waſps, hnother nation lefs:known, 
leſs polite, and more:groſs;' and whach :arecwith 
regard to the bees; Nhat the Sporians were with 
regard tb the Amin. Wie are ging to ſte 
the difference and the cunformity of this two go 
vernments, gihat nth bees to be known 
—— ef ee e aH to aul 
Al — as well — edifice 
which-convfts of combs with: |cells. 
M. e Reaumur diſtinguiſhes three forts-of + waips 
with regard to their di fferont places where they 
inhabit. The firſt buid them in the apen air 
upon branches of trees;) che ſecond immunks or in 
granaries that are but dittle frequented, and abe laſt 
underground. The fecond ſort are honnets ; they 
are the biggeſt of all; the third ate the moſt 
common in this country and — 
| | 0 
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of their neſt renders them-more difficuli to bi ob- 
ſerved; at leaſt as to the infide of their ſtate it 
is how e vet upon theſe that M. Reaumus haas made 
his ons; He has had cher urt, 
and even courage, fare this is not done wickhout 
ſome danger, ta diſcover the neſts in their holes, 
and remove them into glaſs hives, where they 
were. expoſed to view as the works of bees ard. 


A neſt is commonly round, and about 13 or 


14 itiches in — les inipceials; that it is 
made with is more like ine paper than any 
thing elſe. We ſes at firſt a pretty chick cover- 
ing, which is of many leaves of this paper put 
one upon another. It muſt not however beimã- 
2 that each of theſe leaves are one 
that they make one ſingle plane each is in ſeve- 
ral pieces im the ſhape of an oyſter- ſhell, and haue 
their convexity on the outſide ; theſe ſort of ſhells 
are; as it were, glued together in a very ſenſible 
manner, at the edges, and there they are pay 
eaſily ſepat̃ated. Several leaves or layers thus 
formed nece(farily leave great ſpaces between; ſo 
that in the whole covering which they compole, 
: although pretty thick, there- enters bur-tittle 
matter. The ſpace contained in the inner ſurſace 
of this covering, is cut by 19 plains at moſt; pla- 
ced horizontally upon one another, and conſe- 
quently, becauſe of the ſpherical — of che 
neſt; ſo that the firſt and laſt are the leaſt, and 
the middle ene the greateſt:. There are intervals 
of I an inen left between them; they are faſtened 
by their edges to the inner dur face of the covering, 
and are hung to one another by ligaments di ſpo- 
ſed from ſpaee to ſpace, they are exactly of the 
ſame matter with the common covering, and all 
have hexagonal cells in their lower ſurfaceg of 
the ſame matter. Theſe are the combs or cakes 


of 
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of the waſps. The cells am only. deſighedi to re- 
ceive their eggs, aud, there is no proviſion in 
them as in thoſe of the 7 LOR GOA Por 
vering of the neſt is — by twecholes at a 
diſtance from one another, one of Shich is only 


uſed; for the entrance of the waſps, ang dhe gther 


only for their going out. It is. eee 
bold: or ventureſome waſp c ule, of either 
of theſe doors, i Vs nens el ito . 

As almoſt all the walps-.periſh jp che winter, 
ve may ſuppoſe that at the b g of the 
ſpring there remains only 10 or 17 in à geſt, or 
even only one; for it. is poſſible that one; may be 
ſufficient to reſtore che nation. „This Wa P will 


and will undertalꝭe to oonſtruct another, or rather 
laõ the foundation of it. For this purpoſe it goes 
into the fields, and gathers together, wherewithal 
* its paper, Which is little bits of woods, 
as ſaw-duſt taken from certain woods, ſuch as 
the props of vines, v indow - ſhuttera, g. the ſur- 
face; H which haying been. often wet with the 
is become ſofter by it; in the-goawing it 
eavours to detach threads from it; Theſe 
threads glue together either by their natural vil 
coſit y or by the addition of ſome — liquor 
from the waſps; they compoſe then a ſort of paſte 
which ſpreads and, dra ws eaſily, like that of which 
the paper is made. Of, theſe materials the waſp 
builds the firſt little dome of the ſpherical neſt, 

which it has glued- on * —.— — 

and it does not forget to f ye 

ofthe; inſide, which ate to hold che fixſt _ 
ſuſpended horizontally.,; It proceeds in the fame 
manner to the conſtruction a the; ſecond cake, 
and at the ſame time makes the: portion of the 


common covering which: is to anſwer do it. in 
edc 


forſake. the old neſt, where it has lived till then, 
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each cake, and with the fame matter, ir raiſesthe 
walls of the hexagonal cell but yet in ſuch 4 


of the cake are not hexagonal, but only bade 
three faces toward the centre of the-cake; here 
they are touched: by other oeſts, they are fenticir. 
cular on the other fide, - whieh-is the edge of the 
cake. As the cells at the centre are firſt built, 
each has been in the time of its conſtruction an 
outward cell, and 7 was a cel with 
theee fater' % one tides „yr 
As foon as there ate a few'ctlls „the 
lays an egg in each of them. It Was 
in the preceding Odlober, and during the whole 
winter which it has paſſed — eating, che 
principle of this fecundation remained alſo with- 
out action, and waited for the ſpring to put · che 
eggs in a ſtate and neceſſity of coming out. The 
egg hatched is at firſt a worm, and afterwards a 


fly, in the fame manner ds the bees, and à thous. 


ſand other inſets are. We ſhall leave the hiſtory'of 
the egg and its metamorphoſis 
mur. The waſp muſt have nouriſned the little 
worms its infants; it brings them either juices 
which it has taken upon plants, 
diſcharges in its neſt, ar bellies of inſects, or even 
bits of meat ſtolen from the r ſhops, 


As in general the worms that 
themſelves and take wings, have all their magni- 
tude and ſtrength as ſoon as they are winged; the 
new-born waſps aſſiſt their mother in continu 
the conſtruction of the neſt which has not at 
advanced; and in proportion as it advances, 
which is very faſt, becauſe there are a great many 


labourers, the mother lays new egg in the —5 
cells, 


manner; that thoſe whichiare exactly at the cg? 


oſis to M. de Reans 


and which it 
and 
ſometimes almoſt as big as itſelt. 
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cella aud the ng maps helpiraifo.es ni 
their brothers and ſiſturs. Accerdingeto this cot. 
Kage: order, che neſt: is finiſtied anch flihed irh iH 
ee — * e 9285 362 0 
This a in onecſingle waſp, 
for all is tum it. There ara leaſt ten 
thouland bells in a heft, each Of Which has recri- 
ved an egg. - But befides each receives ſucceſſive- 
ly two or three of chem in a ſummeryc and at this 
DE would | 25 or go thouſand of 
them. But we hove already — that the king 
of the bees may be as fruitful: it is neceſſary that 
in a/ ſpecies which periſh almoſt entirely” in the 
winter, and is very numerous in the ſummer, the 
individuals ich repair it ſhould be: -prodigiouſly 
fruitful z1 ſeveral fiſhes give us che idea of a yet 
greater -fruitfulneſs;: In ſhort; it does not helong 
to our imaginations and our ſhert experience TO 
preſcribe hounds co any thing. UNE n 6: 1 2331 

There are in a hive of bees, as we have (een 
in 1512, three ſorts of flies. The bees, properly 
ſo called, which are all barren, neither males nor 
females; the king, Which of himſelf makes a 
ſpecies alone, and is the only one which lays eggs, 
is conſequently female, and would better deſer ve 
the name of queen; the drones, which are all 
males, and the males of the queen alone, ſhe re- 
ſembles ſome qusens of the Eat and Africa, 
which are ſaid to have ſeraglio's of men. M. de 
Reaumur has diſtinguiſhed alſo among che wafps 
theſe three ſorts: he calls thoſe mules which are 
—— males nor fem ales, and conſequently bar- 

; they deſervecthis: name alſo by being the 
ſtrongeſt and moſt labbrious of all! There is net 
only one female, or ut moſt two or three, as 
among the bees, bu ſome hundfedsL e It- is the 
ſame with the mnles, and the Humber ef the 

Vor. V. No. 55. B b b mules 
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mules is without compariſon the | 
are alſo the ſmalleſt in the ſpecies, the al 
tlie next, and then the females. Theſe laſt have 
a great heavy belly, which agrees with nom 
digious e of eggs with which they are 
charged. The males which are of the figure of 
the drones among the bees, are alſo like them in 


this, that they have no ſting; the mules and fe- 


males are proyided with then. 
- The offices ire well enough diſtributed in this 
republick, and almoſt as in that of the bets. 


The mules, which becauſe of their bartenneſs ate 


uſeleſs” for futurity ty, carry at preſent the heavieſt 
burdens; they go to ſeek for the materials for 
che building, they conftru& it, they go to the 
chaſe, and for proviſions as well for 2 


as for all the other flies remaining in the neſt, 


and even for the little ones“ The females rieyer 
build unleſs it be at the beginning of the ſpring, 
when the number of labourers eich then very 
ſmall, they are all forced to ſer their hand to tlie 
work. Rs to the reſt, the care of their your 
ones alone imploys them. The males have 
leiſure joined with dignity, and this dignity is 
being males, the propagators of the ſpecies, and 
the guardians of its perpetuity.” 


One thing which is ſingular, ati which M: & | 


Nieren has diſcovered, is that when the ange 
waſp, as we have ſuppoſed at the beginning, or 
ſeveral which have ſurvived the reſt of the nation 


extinguiſhed by the rigour of the winter, ſet 


themſelves, at the return of the ſpring, to re- eſta- 

bliſh it by lay ing their eggs, they lay at firſt, and 

for ſome time only the eggs, which muſt barch 

mules; and during this time, both they and the 

young waſps, companions of their work, only 

build cells to lodge the eggs of mules; for = 
m 
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* being much the ſmalleſt, and likewiſe the 
eggs from whence they proceed, they only require 
the the ſmalleſt cells. "They afterwards build greater 
cells, and fill them wich the largeſt, eggs, which 
are thoſe of the males and females... Although 
the males and ſemales differ; in ſize, the gs that 
produce them do not differ enough to require un- 
. cells. It appears that in the regeneration 
the ſpecies, the mules are produced the firſt, 
becauſe they are the greateſt, workers; andi the 
molt neceſſary for the growing ſtate. Nature 
muſt therefore have ranged the eggs in the ovary 
of a female waſp according to a certain order, or 
has diſpoſed their fecundation lo as not er 
ceed but according to this order... 
The copulation mY the males and females. 7 
vilible, and N. de Reaumur has given an exact 
account of it. It is in Ooher,, as is that of all 
ather flies. As there are in one neſt two or three 
hundred male waſps, and as many females, it 
would be difficult for ſo great a people to conceal 
their amours like the queen of the bees, Who is 
ſingle, or has but few companions ; not to men- 
tion that the waſps perhaps may not have natu- 
rally ſych abundance of madeſty., Which way 
ſoever it is, the waſps have hs the myſteri- 
ous queen of the bees; for M. de Reaumar,. after 
having ſeen the copulation of the male and fe- 
male waſps, docs not queſtion, there being the 
ſame between the drones and this queen 
We have ſeen in the hiſtory of the bees, chat 
at the beginning of the cold, or of the winter, 
they declare war againſt the drones, kill them ot 
drive them away, and even deſtroy all the eggs 
which would became drones. The waſps are yet 
worſe at that ſcaſon; they deſtroy all the eggs - 
00 all che young ones without exception. The 
| Bbbz2 mules 
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mules and makes; work at it with fury; there ate 
only ſemales ot the mothers; that M. de Re 
hag: not ſufficiently convicted: of barbarĩity. Per- 
baps after all, this is voly:ran-appearance-of> bags 
barity, the waſps make no proviſions fer the 
winter, and thæy ve their little ones a great deal 
of pining and ſuffering. 2%) 


They reſerve: that for themſelvts + they eat no- 


thing during dhe winter, even though they ure 
ſollicited to it by preſenting: to them what they 
are fondeſt of. All the mules and males die, 
there only eſcape ſome femules, perhaps a ſingle 
one in the whole-neſt; They were fecundated in 
the preceding Od ober, and that tis the recovery of 
the nation, which. at. the beginning oſ the ſpring 
will be repaired, as we haverſaid; 14 1 10 

What diverſity reigns among the different ſpo· 
cies-of animals with regard to generation? There 
are ſome where all are males and females at the 
ſame time. others where there is hardly male or 
female, and where all are without ſex except a 
few. individuals: Nature ſeems to have taken 
pleaſure in following the rules of combination, 
and the more we compare together its different 
works, the more we ſhall find this genius of com- 
bination to prevail. Perhaps by following this 
idea we might Saunen n a ne happy 
conjecture. NIC 0 2 


Explanation of the fgures,.in_the bites of 
d WIS t the waſps... 

Plare VIII. repreſents the pe becker 
theſe inſects, and ſome of their parts * = 
ratly;ſeenthrough a mictoſeope.” 1 | 

Fig. 1. is a walp of the moſt common ſpecies it 


this country git vis one of — daß, or ſub- 


iis 


8312902 1; GW 43189) £1). E 1 1 terraneous 
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terraneots waſps, and is of the gender with 
thofe' Which we have called mul es 
Hg. 2 and g. bre of te fame claſs and 
| ſpecies with but they ute the males 
of this ſpec ies. di ,viimed 
Fx. A and g. are dhe ferttales of che fatne ſpe- 
cies. * „Herr! a”; Ni g Dk Anis 10 I 
Fig. 6 is, 2 . that of # mule; but ſmaller; 
it is Wund in che fume heſt; There are much 
fewer of theſe little mules than of the others. 
Fig. 7. is a mother waſp of fig. A and 3, ſeen 
on the de of the belly. „ Sicht Jede vino 41327 7 


Fig. 9. is the head of one of the prec 
waſps, enlarge by a microſtope; and ſeen 


front. The heads' of the mothers, males and 
mules, do not differ ſenfibly from” one another 
but in ; a the amteang; bb the eyes 
like thoſe of other flies; ' C the ſaus or movea- 
ble teeth, which ſerve them for many uſe.. 
Fig. 9. is the head of a waſp of the ſame fpe- 
cies ſeen underneath; the ſaws are emoved, and | 
the trunk preſſed towards its origin to it 
to lengthen ; Ce the two ſa ws; d d the trunk. 
Fig. 10. the fame head ſeen above ee tie 
ſaws; d the truttk 3' h b the antenne 
Fig. 1 1. part of the trunk repreſented ſep: N 
Fig. 12. the ſaws repteſentiy 2 a £93: 
Fig. 13. a worm which, is to becotne — 
waſp; a is the head of it. 
Fig. 14 and 15. are thoſe of the worm of x. 
12. when it is transformed into a chryſalis. 
Hig. 14. repreſents the g may on the 


ſide of the back ana mot bits ee Hes 
2 15. repreſents ſeen on the fide: of the 
I] «7 5 10 ght * EE T v1 


He. 16. is we che. ready ta become a 
waſp z m is a portion of the cake which _y f 
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iba] 0h the inſect which, has been drawn 
—— This caſe is made of, achin-whis 
membrane, ſo that it is not ſeen upon the parts 
which it covers, when it is ſpread upon it; but 
if we rub theſe parts, we looſen this membrane, 
and then it becomes ſenſible, and the parts, from 
whence. we take it away, appear of a more lively 
colour, and not ſo white as before. 
Fig. 12, is. the ſcaly * which terminates the 
body of tbe male waſps.of g. 2 and 3. Thi 
part is repreſented magnified by the microſcope; 
e is the brown and ſcaly part which holds to the 
laſt of the cings; ff the tw/ o ſcaly pinchers between 
which is the part of the inſect intended for gene - 
ration ; g the end of the part made like a wan 
and — on the hollow fide of the ſpoon. 
Fig. 18. are the ſame parts as thoſe of fg. 17. 
but more magnified by the microſcope, and ſeen 
on the oppoſite ſide; h the two pinchers; K the 
ſpoon, Which we ſee the bowl in the” convex 
ide 3. ĩ ĩ are perhaps ſpermatick veſſelss. 
Eg. 19, the part intended for generation re- 
preſented ſeparately; I is the body or handle of 
the ſpoon, .of whico &.4.the bowl... | 
ig. 20. is a mother waſp of the ſecond claſs, 
or hornet. 
Fig. 21, the male of the Bag the mules 
are, not very different from it. 


Fig. 22. the head of the hornets magnified and. 


ſeen underneath, 
Fig. 23 and 24. are the parts of the male hor- 
nęts ſeen at the top and underneath; ff the two 
brown and ſcaly pinchers; K g the parts which 
diſtinguiſh the male. 
Fig. 25 and 26. waſps of the firſt claſs, We 
oY not thought it. neceſſary to repreſent, here the 
SHEEP, which are between the males, the fe. 


males, 
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nas and the miles; the differences — 4 
and magnitude are ſenlible, but they are not ve 
conſiderable. de v A Prey t 
Fig, 27. is a this claſs o chang 
as 257k a is the head of it. * 
Hg. 29. iy the head of a worth tnagn — my 
repreſented ſeen on the face; b is the © enge 
the mouth; I call i mouth — 1 
not appear any tube which forms al there 
18 = the flies, to Which fate Tk ti 
arnive.” HITLE 7 * DM 19180 127 4. Ay 
Fig. 29. rep preſents a reſt ſeen dt. the outſide; 
Ie i novel Foul ns be able to form a clear 
idea upon this figure, in which, all the Parts are 
conſiderably leſs than nature. This neſt is almoſt 
T4 inches in its reaceſt ' diameter 
Fig. 30. is a little bir of this neft repreſented 
pretty near of the natural ſize; 4 e waſp which 
fabour at infarging and cloſing an AR * * 
Fig. 31. is a portion of the covefing of the 
neſt cut vertically, to ſhew how the arches ate 
placed one upon another, and the vacuities which 
they leave between. unn n 
Fig. 32. repreſents G0 one cr eb een bie 
ces, che aſſemblage of which forms tlie covering of 
the neſt, . 
Fig. 33. is a neſt, of which part of the cover- 
ing is taken away to diſcover the inſide; à a is 
the covering that remains; bb, ce, dd, ee, ff, &c. 
mark different cakes which poſſeſs the inſide of 
the neſt, The apertures of the cells appeat un- 
derneath the cakes: the apertures of the cells of 
the upper cakes bb, cc, dd, ee, are leſs than thoſe 
of the cells of the lower cakes ff, gg; the mules 
are raiſed in the cells of the firſt; he males and 
females in thoſe of the laſt. Theſe laſt cakes gg, 


hh, are not ſo thick as the others, but it ĩs * 
they 


* ' * : 
7 0a" r | 2 WH p . 4 
. * 5 
* 
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they are nat quite finiſhed, An egg or a worm is N 
fern: depoſited in a cell which is hut juſt begun. 
ew 


the lower ones . upper ones. 

"Fig. 34. is ape of dhe cakes. repreſented ſepa: 

rately, and ſeen —.— PPP mark re of the 
lines which ſuſpend this cake. 
Fig. 35. a cake ſeen. reperſed, that che aper 
ures of the cells may appear, upwards, - It is eaſy 
70 diſtinguiſh: therein the. open cells from thoſe 
which have been ſtopped by the worms ready to 
be metamorphoſed. Some flies are ready to come 
out. of ſome of the cells. Some flies are entered 
into others with their head foremoſt, And, ſhew 
only the end of their tail. 

Fig. 36. Some cells 2 anal of their 
natural ſize, that their covering may be more 
ſenſible, and chat the ſtructure of che cells may 
be the better ſeen. 

Plate IX. Fig. 1, 2, and 3, repreſent frag- 
ments of hornets neſts. Fig. 12 ſhows — of 
arches placed one upon anot ig. 2 
ſhew pieces of theſe arches, the inlide of het 
neſt, being diſpoſed like thoſe of the ſubterraneous 
waſps, we have thought it unneceſſary to draw them 
beſides there are to figuren of them 1 in Aldrer 
Vandus. | 

Fig. 4. are cells of theſe waſps repreſented ſe⸗ 
parately, and almoſt of their natural ſize; ſome 
of them have their covers, which form hol on 
hemiſpheres. 

Fig. 5. is a waſp's neſt of the firſt claſs ; it con- 

ſiſts of one ſingle cake fixed againſt a branch . a. 

tree. | 

Fig. 6. is the ſame cake ſeen on the back-part, 

The back part of this has alſo cells, ſome of which 

are ke by ccc c, but theſe cells are not com- 
; 1 mon 


een two cakes we ſee the lines which ſuſpend . 
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mon to theſe ſort of cakes ; they are united on that 
ſide like thoſe in ig. 34. plate VIII. 

Ft. 7. repreſents a neſt of the firſt claſs of waſps, 
which was brought to the academy by M. Y arig- 
non, it | reſembles a double roſe not yet blown. 
did not obſerve in what ſituation this neſt 
was in the tree; but to judge of it by that of the 
others, its is reverſed in the drawing, o 
is the aperture of the neſt which was underneath, or 
placed horizontally z a a the covering of the neſt, 
compoſed of a ks number of leaves applied 
upon one another, like the leaves of roſes, but — 
25 bb litile branches of the tree to which = 
was faſtened,  . 

Fig. 8. is the ſame neſt, of which. I have cut 
part of its to ſnew the inſide, o is the a+ 
perture by which the flies enter, d e, d'e, de 
mark the ſection of the covering; we ſee the dif- 
ferent leaves placed one upon another, of which it 
is compoſed; g G the two cakes which fill the in- 
ſide of the neſt, the worms have almoſt all ſtopped 
their cells, and are ready to be metamorphoſed, 
as it is eaſy to judge by the raiſed cover which 
appears above the cells. F 

Fig. 9. is the cake g repreſented ſeparately, 
and is ſeen on the ſide oppoſite to the aperture of the 
cells, H is the line or foot which fixes this ann ta 
the cake G. 

Aldrovandus has given us the figure of a neſt 
made in the ſhape of a bottle, which is, I believe, 
the work of the ſame ſort of waſps that have 
wrought this, it is a variety of architecture, but 
the principles of both the architects appear to be 
the ſame. 

Fig. 10. repreſents the figure of one of theſe 4- 
merican neſts, which are made of a real paper like 
ours. This was communicated to me by M. Vail- 
ier. V. N'. 55 Ccc lant, 


A The 
dad) end dae vid rus flſpeticadug 
— of — — ring ur 
elt, c C C c the aperture ot che Covering wh 
has been enlarged, the waſps had made it leſs; 
DEF the laſt or tower cake, D part of the cake 
which is occupied 'by the cells, E parc of this cake 
— — rr e the covering 
e through which the waſps to enter 
the inſide of the neſt. ay 75 — 2 65 
Fig. 11. is the ſame neſt of which 1 have takeg 
away part of the covering, that ve may ſep the 
diſpoſition of the whole cake, gg Sh mark 
cut, and the covering itſelf at the ſame time, each 
K marks a cake, they are alſo each ver- 
againſt the part where the hole is by which the 
waſps communicate with thoſe above or below. 
Fig. 12. is a piece taken from fig. 11 3 11 mark 
one of the cakes, we ſee how it unites itſeli to the 
fides of the covering; m m the inner ſurface of 
the covering which is very much poliſhed, © it 
Fig. 13. is one of the cakes repreſented ſeparates 
ly, and ſeen above; nnn mark the upper part 
which is poliſhed, o o a part of the covering ich 


has been preſerved, p p the place where the fun- 
nel begins, in which the hole or door of cornmu- 
nication is perforated, F this hole or door of o 
munication. | e 
IV. An experiment in gumer x. 
+ £4 | . 8 1 rh] 
M. de Reſſons has ſhewed the academy the follows 
ing experiment; he loaded a muſket with a hall, 
rammed in without any powder, and faſtened it to 
a peſt, becauſe it would be fora man to 
telt it againſt his ſhoulder ; he afterwards put ſome _ 
powder into a piſtol without a wad, and — 
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need he mowh ofcchepifiohs theqauthholeal 
the muſket, ſo that the barrel of and 
muſker made 4 right angle, he let it off; — | 
flamed of the piſtol, which entered at the. 
touch-hole of the mutket, made the ball go out of 
it with ſo much violence, that it was able to go 
through a doot at 1 5 paces diſtance, which exceeds 
the force of a piſtol. It appears by this, and by a 
er — — at leaſt 

it is certainly not diminĩſhed, and it ſeemed that 
it ought to be fo, ſince the effort of the powder, . 
which can never be greater than when it follows a 
EE TE 
with the muſket ; and yet this turning away” 
=: a re — not weaken it, the kindled. 
a liquid, as water, which altho? 

it — — through pipes diſpoſed ac- 
cording to — . 
of the ſame impetuoſit . l 
- Fo ſucceed well in chis experiment, we muſt 
chuſe a muſker that has a large touch- hole, and ai 
1 ſmall bore, we muſt alſo diſmount 
the plate of the muſket, not only becauſe it will be 
uſeleſs, but becauſe the mouth of the piſtol will be 

| better applied to the touch hole of the muſker. 


V. An extraordinary effett of thunder. 

The 14th of April 1718, in the night, there 
was in lower Brittany an extraordinary _ 
which M. Deflandes, who was then at Bro, has 
given a hiſtory of to the academy. It was pre- 
ceeded by ſtorms and rains, which laſted almoſt 
without interuption for ſeveral days, at laſt came 
this night, between the 14th. and 15th, which was 


ſpent almoſt entirely in very vivid and frequent 


ughtnings, and almoſt without interruption. Some 
Ne ſailors 


380 Thi Hirory 21d Mend of zBe 
ſailors whoihed put of from Landernau; in a little 
bark; daxled hy the continual fire, and not being 
able to govern it, let at go at random upom parruf: 
theicoaft which by good fortune was ſound. At four: 
in the morning there were three claps of thundet fol 
horrible, as ia make the boldeſt tremblGGme. 
About the fame hour, and in tat ſpace of coaſt. 
which extenda between Laudemau and Sr. uni 
dr Leong the thunder ſell upon 24 churches, and 
exactly upon thoſe churches — they rung tie 
bells to diſperſe it, ſome neighbouring —— 
where they did not ring the bells were ſavecl. The 
people took it to be becauſe it was Good Friday, 
when they are ndt permitted to ring the bells M. 
D es\concludes that the bells which may diſ 
perſe à diſtant thunder, facilitates the fall of that 
which is near, and almoſt vertical, becauſe the 
vibrations which it communitates to the air diſ- 
poſes the clouds to dif; petia. 5803: m1 #215 HAST 0001 » 
He had the — to go to Goueſnon, à vil - 
lage about a league and half from Breſt, the church 
of which: was oyed-by this ſame thun- 
der they had ſeen three globes of Erez, each of 
them. 3 Si feet in diameter, which united a- 
gain had taken their way towards the church with 
a verꝶ; rapid courſe, this great globe of fire pierced 
it two feat above the ground, without breaking the 
i glaſs of a great window not far from it, killed in 
an ĩnſtant two perſons out of four who rung the 
bells, and made the walls and the roof of the 
church ſpring like a mine, ſo that the ſtones were 
- ſeattered qonfuſedly about, ſome thromn to 26 
toiſes, others Plungedd ae, 0 n in the 
ground: « 3 js bs qt-2 zii bb n 2 290140 
Of the two men who e at that in- 
ſtave; and who! were not killed upon the _ there 
remained one whom: M. 1 ſaw, he — 
I 00 


' %- * %” >” w— LS 4 E Ad th A 


_ ww .- * 


could not be aſſured of any mark that he really faw 
or that he had any ſenſe, they made him ſwallow 
ſome broth ; — once the ſleepineſs was accom- 


orders about the preſs, was at that moment near 
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looked; wild,. and.couldrnot ſpeak withnut trem:.: 
bling all over. Phey:had digged/hini-out- of tha 
mins, ſenſeleſa, About four hours after. M. De 


landes could get nothingielſe out of him, but that 
he ſam the church at once all on ire i and :that it 


fell at the fame tim: The companinn of his: for- 

tune ſurviyed the accident ſeven days, withaut any 

confuſion, and without complaining of any diſur- 

den more chan a violent drought which nals 
1) qu v 


not quench. n 291 1 ii 210 
actor £4617 A 112 oda gig $1101 e320 wall 
1 VI. Ofan extraordinary i. p, rec 
95 6 bun N "of u. Ao 2! 24094 , 
/counce] city of Lavſannegave.or-. 
ders to one of his ſervants to ſet a 255 for 
receiving the grapes. when at once he luſt boch. his 
ſpeoch and ſenſe; They thought he was fallen in- 
to an apoplectie fi and they made uſo of the com- 


mon remedies in that caſe. They. were all to no 


purpoſe. The patient remained im a deep 
for ſome weeks, he opened his ayes from pitep 
time, and even ſeemed to look with them, but they 


panied with inquietude, the patient agitated him- 


| fel and would rife, but always without ſenſe; 


there after wards came convulſions; which ended 


by the diſcharge of a pretty great quantity of mat- 


ter, from his mouth and noſtrils. The lethargy 
only became more profound. The art of phyſick 
being at an end, an empyrick mpyrick, whoa lied a great 
many cupping glaſſes to his head 723 the honour. 


of the cure; it was aden il his ſpeech and ſenſes 


returned in an inſtant, at the end of ſix months; 
by chance the ſame ſervant who had received the 
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red jo lame: pom: they. * 


this. accident, in as good} 

bealth ag ever, 2 5 is, Ws ey AHA common fever. 

The The acader | ws, this account to M..Cranzes. a 

Famous eee 1 
tag pa pic Schirmer r 9017 heh ay HuybeNtt 

VII. een „e ſand in the Atkntic 

ug foteoty ocean. e. ehe 


The. Ech ol April, there fell in de entice 
ocean, ar 430 of northern latitude, and+g229:45/./ 
of oagibade, a ſhower of ſand which wy from 
10 at nighꝭ, to 1 in the afternoon the next day. 
It was preceaded by a light like that which was 
ſeen at Paris the goth of arab, but of leſs du- 
ration. The winds wete then at ES E, The dap- 
tain of the veſſul, and all who-were there, have: 
atteſted this fact to F.:Feuilleb; to whom they 
— given ſome of this rain, which it. was eafy to 
He hau ſneun à little parce) of it ta the 
Ys itſis common ſand and vury fine. The 

how te —— dns. 
is t 9er10 and 
from it. The ſhower of ſand. mui. * 8 
— een Nit, mee 90. blu. 


. + TIT * 2 - . N 17 941 


vm. A gr, quantity of bone Found * a 


4 we. r 
10 ni $ uns at 


The xoraketnainy afie Somers Vue to tho 
regent, hq has been ſo good to commumrate 
of them to the academy, ſome bones found 
m a rock, with 2 memoir of which we ſhall here 
only give an extract. In the pariſh of Huux, 4 0 
ea lor 15 12 amt 


We 
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— cen tw § 9. ee 
L . . eren 


pokes thy tr high, r 
valley a great quantity dt bones, or f 
bones of animals, me of them 

beyond doubt that they are 
difficult to determine to what ID 
The: greateſt amber of them — 4 


E 


haps of oxen, or horſes, but the greateſt part are 
too 


large or tao thick to be fo, without reckoning 
the - difterenod of the figure, © Therears bones "of 
thighs ot legit, and-alſo's fragraentof the 11 
a ſtag or elk, The whole was covered with c- 
mon earth, and incloſed between two beds pf — 

We muſt pecoflari io\igine-that ſome cgreaſſe; 
of animals having n into u hoe rock 
and their fleſh ha ov there wus formed 
upon this maſs & roeſe of. xã beet high., which bas 


ane 4%: A ei Dollar 
there had been onlz dhe boneg of OD animals * 
in this heap, we have gehter well atteſtedlihunda- 
tion which would eaſilyenpluin this fact If there 
were only dones of al Ania ow prot rf ( 


nigh pipe eee e e ee eee 


would be more diſſicul.t 5 75: 0! #tr5l 3s 2: 
The gentlemen of the — of 1 . 


of the tur- 
1 
— to a very briſſaffire, he 
— — — fe / 
ve taken the conſiſtence of them and chat = 
cut by a lapidarxm tliey tiave take the põ- 


. «+ 1$:Page 91 of this volumo. 
liſh. 


blye, chat ſome little 


From ene teyemci ;with a d of 
need I rqu = har 
to u the 
jo ay ng ark, a9 de d 


— is blue in-thoſe which have been buried a 


good: while, . becauſe they. there ſlowly and by D 
grees acquire a certain W 1 It muſt not 
forgot that the bones w Ide to d 

Ferent animals have pally ly ect ni 


N 79 180 ell 
oi. 2291 A. Meh 2d 
IX, bd Dn in ith vital 
— 1010 Lt wat of an eli of ihe lize old, 3 
or 4 feet above the root, and exactly in the 1 

there was eu a toad, alive, of a middling hize 
lean, and poſſeſſing only its own little place, As 
ſpon as the 8 it came out; and e- 
aped very There never was a founder ela, 
nor compo 25 ct more cloſe and connected parts 3 
and the ory: had not been able to enter into it by 
any part. The egg that had formed it muſt have 
got into the tree © a it was young by ſome 
very particular accident. The animal had lived 
there- without air, which is alſo very fur 2 
and was nouriſhed by the ſubſtance of the 
and had not grown but in proportion as the tres 
grew. The fact is atrefted F M. Hubert, profeſ- 
for of PhilpOphy' at C 4055 who writ 257 to M. V. 
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The of the „1 7 8 returned from Ses. 
85. 50 1 5 ande, an antral taken by 

the hurters in 1 ! Bit bar, 
and which even the inhabitants“ 
Was ot know. N. Haan de, Oy 211. ap- 


Sem 


el, becauſe of the reſem blar e has to 905 
e animals he 1 nam ang: of wl ſe this 
name, It is almoſt two 5 . — 
two and a half long  Falf half is red ich black 
briſtles of 


and 158 ſpots,” pretty möch lie the 
thele 1 and are about” 5 es Jong alt 
over the. hody, ck 4 eres 
207 155 ike 
uch lat 8 10 anf EE 
55 1185 SRL. 22 12 And 
ing rvelynels, its its cars afe very Ion and always \ 
25 his fore- legs are a little crooked, much 
thicker and higher than the hinder ones, and of 
the ſame colour with the legs of a tyger, there ara 
Vor. V. No. 38 D dd four 
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four toes well ſeparated to each paw with ve 
ſhort nails à little hõok&d, its tail is long and thic 
and is like We 1 fog, it runs faſt, eſpecially 
upon unequal ground, for upon an even ground 1 
SE 1 MAT 25 well Gene Tha h *. 
that its hinder legs are very weak in compariſon to 
irs fore ones, it climbs eaſily, when it is warm it 
diffuſes'a very ſtrong ſmell of muſk, though it is 
unquiet, and that the leaſt noiſe alarms it, yet it is 
pretty gentle, and lets one approach and careſs it 
without any uneafinefs, it ſeldom cries and its 
is, very ſhrill, it eats nothing but ſtinking meat; 
we might ſuſpect that this animal is a monſter, 
that is, born of à male and female of different ſpe- 
cies, we readily allow theſe forts of monſters to 
Africa, becauſe of the accidental meetings of a 
great number of different ſpecies of animals, upon 
the banks of the rivers, which are but few, and 
in a very hot climate, which excites them to mix. 
indifferently, but we mult not abuſe this idea, by 
making a monſter of every thing that we do not 


4 
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XlII. Of the wild boars of Africa. 

M. Deft#44 has been infbrtnecl by the officers 
of the fame veſſel that the wild boars of Africa are 
very different from ours, they have no briſtles all 
over their body, their ſkin is ſmooth and even, 
but extremely hard, they have like the lions a ve- 
ry long ard thick mane, which waves upon el 
neck, and hangs down to their feet, their tuſks are 
faſtened to the upper jaw, contrary to our boats, 


and they terminate in a very ſharp point. M. De/- 
landes Has ſeen thote of a young boar, killed hy the 
hunters, they ate round, exactly turned ſpirally, of 
as ſhining a white as ivory, and abovea foot and half 
long; ates XIII. 
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"XN, On the webeitier oe” 0 


lg the common ie of f gravity, iy, and ha 
Sytem of Galileo, if Fe ſup poſe that ty x0 bodje 


of equal maſs which fall freely i in A 7 withoQ 5 
reſiſtance, or in vacuo, haye at a certain heigh 


ſor example at ip toiſes from the ſurface of > 


earth, an equal 8 we ſee 0 1 10 
concluding that in all the other correſponding 
points of their fall, that is, in all the equal heights 
Where they have been their velocities, were equal, 
and that they will be ſo. at all the equal heights 
where they ſnall be; this is certainly true, for in 


the-preſent ſuppoſitions the velocities baving been 


equal at a certain height, where the principles of 
inequality of the velocities at other heights ſhould 
be every thing elſe is equal, their maſſes, the forces 
that make them fall, the initial. velocities which 
they have received from: theſe forces in the firſt in- 
ſtant of their fall, ſince they fell freely, or by the 
action alone of gravity which is the Tame for both; 
in ſhort there is no medium that refiſts them, or 
can alter their. motion. The acceleration of the 
fall is therefore made in the ſame manner for both 
andas this acceleration follows A Propyion.known 
from the height of the falls, it is impotſible that 
if at a certain height it has produced the ſame ve- 
locities in both the bodies, it has not, or does hot 
alſo produce the ſame velocity at all the equal 
heights. In a word all that conduces to the velo- 
city being equal on both ſides, one ſingle point of 
equality of velocity in the two falls carries the e- 
quality throughout. 

We generally imagine the action of gravity as 
conſtant, or the ſame at all the different diſtances 


from the centre of the earth, but if it is not ſo, and 
D d d 2 mould 


$88 7hoHisPbry and MuMonns Abe 
ſhould be, for Example, — nc 


to any proportion v 
from the centre of the 95 hall b 


nothing changed n the propoſition Huſt abe 
ſince this variation of the action of gravity wilhbe 
eat __ = — * n 
0 15 g are not 
do longer of forde, unleſs tis gravity —— va- 
S the tcp ney — 
centre ot [6s ent not Pr 
tothe Maſſeh, : fon then this will: be a greater force 
which fall movers greater maſs more diſficult to 
move, unch this ill be the ſame ꝛhing as if 2 _ 
| ſes and graviies were Squall _ ji 04 195 

/ Gravity being a force which makes bodies — 
w the centre of the earthy) all other force which 


in the ſame caſe; and ame upon it in 
the ſame manner. TI V6; 

It is — chiecherwg bodies which 
tend roward-the'fame pointe:hquld be impelied by 
the ſame: fort, they may be by two difirene for- 
ces, chat is, the actions of which vary differently 
according to the diſtances of this point, but they 
mult at this fine dliftancochove a conſtant propor- 
tion to each Aber, and then the propoſitinn ſtill 
ſubliſts. i 10 7 JOU wess 
In ſnort it is nat neceſſary that theſe forces 
ſhould-be': the-only | ones which act upon the tua 
bodies, other forces may join them without diſ- 
"turbing them at all. For example if the two 


but have been alſo bath thrown from above down- 
wards by a hand, and that at ſome equal height 
they have che ſame velocity, they haralrayathe 

fame velocities at the ſame heights, s. 1 
[Cz 


ſhall make” them tend io any other points, will be 


bodies do not only fall by the adtion of gravity, 


as n ack To ed 
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IMareover, ifcheing arrived it the nd H thenr 
hull e nene ay gue whnciorer ua 
equal heightiof.thuraſcenfion 


che ate 
proce rae —— 
* Witt N 10 ie HELA h nit 
though: ita | -and:peitiaps 
ſufficiently proved theillatiurwchavelaid 
| ftrictneſs would not be 
content, and Meſſ. Newton, Fean Bernoulli, and 
Heoman, have given exact demonſtrations of it, 
but only in the moſt ſimple caſe; M. Varignos 
has elevated it to the greateſt univerſality pollible, 
— — — 
could enter into it. For this reaſon he has taken 
one of the forms contained in the general theory of 
motions, either uniform or varied at diſcretion, 
and this form is ſo happily applied to his ſubject 
that by it he can compare the velocities of two 
bodies, taken at whatſoever diſtances 
from the centre to which they tend, however dif- 
ferent their initial velocities have been. We eaſily 
conceive that to find in a general manner that 
which reſults from the equality of velocity of two 
bodies at the ſame height, we muſt be able 
to opmpare their velocities at 1 the different 
| heights. 

M. Parigneon ſuppoſes, that of two #badiee 
if one falls by a right line, and the other by 
any curve whatſoever, that the two forces which 
impel them toward a common centre are va- 
riable, that they are diffrrent, or differently 
variable, that the common centre is only at a 
finite diſtance, all this as is cnſy to ſee, with 
a deſign of taking in at once all the particular 
caſes poſſible. We need only make he deter- 
minations as we pleaſe. For example, if the 
two 
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two lines deſctibed by the two bodies are ſtraight, 
one tad: and the other inclined to the hotizor 
if tlic c . the fanie,? if is bblyig 

ſtant; laſtly, if the common centre is infititely dis. 
tant, which renders the directions of the foros pa- 
rallel between themſelves, we A our ſelves 


. nw, wo, | oO = v3 20134 yi 


* NS #:Q@ 1 
I 78 Are TL q 
1 
0-1 N 
5 ” F 4 7 0 
4. 4 
ly > 
3 " , . 
l , 
i 4 
' * * * 
5 „„ os [ U ki nnn 
ot th of — we p 
* = * * 
A LY \ 
„5 WW * . . 
4 4 7 d. x N * 
N. 1 * R 4 
» CV | 
ü z 
* 
} n 
— L «a4 + -f * — © 
4 — 
qt f : 
' +. 9 4 * 
4 > 
kT J 26e hos 1 K , . * * - * * p 
4 - - P38 _ 89 4 TITS 
- 
F — 4 Li 7 * 
: 
0 „„ % 8 oy 
1 
* * < 
* F U 5 } 
4 
* * — # 'P > 8 
„ * 3 
, * 4 "FT — 
* 
” 
. : f AN 
. 
% oF - 
. * $443 \\ £ + 


> 
* 0 * 
i 
* 
: * 1 1 

* 
* * 

. 4 
Ts 
* = | — 6 


6 8 q $14 A 390 27 zo rerktsd“ N 2 


key * e 19D « i 0 


21. & — 96ꝙ6• Bad A A 83 „Us 


18 84 


OFTHE Ans 


u unn 0 ih a 17 „ 1 2.6 

Puitozoratcar Nantes the Nor k 
- ACADEMY of SCIENCES at Paris, for 
. the Year 1719. 
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I. Meteorologi ical obſervations made at the 


royal obſervatory, during the courſe of the 
year | 17185 by A. de la Hire the elder 
brother *. 


H E defire of making ſome diſcoveries up- 
on the origin of fountains, engaged my 
father in 1688 to make ſome experiments with 
relation to this ſubject. It alſo made him in 1689 
begin to examine the height of water which fell 
in rain each, year at the royal obſervatory. In 
1696 he added to the obſervations of the rain 
thoſe of the barometer, thermometer, and of the 
winds, and has continued them to 1718. As I 
think theſe obſervations have been very well re- 
ceived by the publick, and as they may be of 
ſome uſe in phyſicks, I have taken care that the 
ſucceſſion of them may not be interrupted, as 
will be ſeen by the obſervations that I am going 
to relate "1 

Although the preceding year has ſeemed very | 
dry and hot, it will however appear more ſo than 
we ſhould have believed, by the obſervations 
that we have made. The great drought has not 
prevented its having been very fruitful; and this 
1s not from there having fallen a good deal of 
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ſnow; 
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ſnow ; for bei reduced into water, it gave but 
ess bar £8 Fain fell 1 "in the! ; 

he trig rt rey 
whey it did produce, ,as 
on? - 1 "hee oy cor 
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eb. iT 32 7 8 z Aug. Fe 


March 13% Sep. 
April IO ue N . 

5 1 0562 Deren. 
June 2:01 26. Dee 
Fuer etsg bebe dle 19 1 225 5 
org incher 1 line 4, which'is much 
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incties-$:1ites;; which: 30 years" obſervain b have 


determined to be the mean year. 

The preceding year has beer fo dry, that theſe 
30 years e the year 1694, 
was drier thaw vis: and the cigerenee Was 
e F 449 wa $44) - 


confidering the refit of eich month. "we 


i has rained almoſt one half mare. in | 


the ſpring and ſummer, than in the winter 
autumn, for there” fell in the ſpring and 


mer ) inches't 3 lines of water, e | 


and winter 5 invhes 2 links,” 
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bat 
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ee ee _=- —＋ S IL 15 
pled ST =_ 1 


e 5 fy 
1 Evi hap) e 5 col Lide he 


= to the mean a 15 ha 
the, C at the higheſt about, un 
oth to 7 Parts, 23d of Auguſt, and, during 
the ſame day ahout 3 in the aſternoon to 82 2 parts, 
and not only en this day, but alſo on the 11th, 
the 2 iſt and the 23d = the ſame month; ſo that 
if we; take away 48, which is the mean ſtate, 
from 82, there Tilkrafnain 34 for the difference 
of the mean ſtate from the greateſt heat; and if 
we take away 34 from 48, there will remain 14 
for the point, where the thermometer ought to 
have fallen, if the cold had been equal to the heat 


in ropartion to the mean ſtate, whereas. it wy 
7 Far Fa Prey: £1 fey K zit Ane 
6 Ach look upon "the heat in 17 a0 che 
t we have had. at Panis ; not but — 

55 . thermometer has alſo riſen; to. 82 parts 
in 0c 170 ele but it role 1 0 77 | 
oint only ONCE 1 Q Cars, An 1718 
x roſe 0 it aun e 5 — 1 1 lieh | 
followed one another, and it Was this. Stig | 
101 although che Ane Which made; us feel ijt 


. 217i ret bas Fat“ 
would ſeem. by theſe experiments th © the” 
air ſhould be like water; that is, nu 13 9 * A 
only be ſuſceptible of a certain degree of beat, 
for we know that water Which hag. boiled a cer- 
tain time does not increaſe its heat; although we 
continue to make it boil. We ſhall endeavour to 
difedver whether the air has this properiy, by 
Yor. V. N“. 55. Eee making 


and the 
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making ſeveral experiments which we. have 
thought on, and we ſhall add them to ſeveral 
others Which we have already made upon à mat- 
ter that has a good deal of relution with ts in 
order to give them all together to the denden an 
another memoir. 1 LAY 13 Ado 9 HEL 3 
If we have not yet tried the effect of 4 conti- 
tide heat, at leaſt we have*throughly felt char of 
à continued cold; for that in 1509 was à little 
leſs than that of + 7163 yet the firſt has Paſſed 
for the greateſt aa has ever been, becauſe it re- 
turned ſeveral days to the fame point; and in 
1716 it was at the loweſt only during the night 
between the 2 1ſt and 22d of Junuary. Nheſe 
great heats and colds have given us Occafion 
to examine what are the greateſt mean colds, 
greateſt mean heats, and we have ford 
for the greateſt mean cold, among thoſe of 23 
years of exact obſervations which we have made, 
that the thermometer which e uſe muſt geſeetd 
to 19 parts 3, and that it muſt riſe to 75 parts 3 
in the greateſt mean heats. If we take the diffe- 
rence between the greateſt mean cold, and the 
mean heat, we ſhall have 35 parts r, the 
Half of Which being: added to the A mean 
cold, we ſhall have 4% parts , Which we may 
' Jook: upon as the mean ſtirs; but this point is but 
one half of 48 parts diſtant; which is the point 
where this thermometer remains in the caves of 
the obſervatory, therefore we have reaſon to look 
upon the air of theſe eres is the mean tate. ” 
na} C0] = Den; at 0 11 7 173. 4 
Upon the — „10 SHES 
1 is the ſane barometer which has always been 
uſed ſince we have made the obſervations of it, 
and which is always placed at the ſame hei 8 
with regurck do die er of ens river; it fell 
lowe 
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loweſt to 27 N o gin 1 ahead 


January, with a ſouth wind, and roſe. the higheſt 


to 48 inches, 4 lines, 2 points, the Igth OH He- 


bruaty, with calm weather, and en with 


a gentle north · eaſt wine 
Theſe two obſervations of the baking; 
and of the elevation of 12 DE in 
the barometor, agree perfectly with avhat we have 
thought for ſome - time, that the winds from the 
north raiſe the ee, and thale from the 
ſouth lower i Ic. e 2997189 e 
To ſupport this opinion eee Uf l 
that we have made, very exact ohſervations upon 
the barometer theſe 23 years, and that in this num- 
ber of years there are 17 where the wind was to- 
ward the north when the barometer was the 
higheſt ; and of the other 6 there was ſometimes 
no wind near the earth; not but chat chere might 
be-ſome in the air, where the wind had changed 
all at once, and had not yet itſelf ſenſihle 
to the barometer, or there was only a, args mn 
the earth, of but ſmall extent, and 
of changing the atmoſphere. It is wie pos 
thing for: the greateſt ſinkings z jg re a 23 
years there were 35 where the wind Was toward 
the ſouth, when the barometer was gt the loweſt, 
and in the others it might happen that the wind 
was in the ſame circumſtances as thoſe that we 
have related in the greateſt ele vations. 
We have only given attention to the greateft 
alterativns of the barometer, becauſe we were 
perſuaded that it would be in theſe points that the 
cauſe of it would be moſt marked, and _— 


quently more eaſy to find out. 


The above remark; appears! to have fo een 
relation to the others that follow, that they ſeem 


to * to proceed from the ſame, caule z. 0 
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we:muſibſpeak of them all before we inquire after 
the raaſgncofabem. a nao oodwek' 
During cheia g years exact obferyatidhs, there 
Mete 2-wheny the:baratueterrwasat the bigheſk, 
.Mitb;a-wand that was but modetate at the highefi, 
aud ;Whaohoxeag toward thend r 2.1. 0ueghc 
an At eis mota only in theſey paints af the: greateſt 
elevation, that: there is hatdlyany wind, and that 
aowards the: north, but there ibave not been any 
cars hen icidid not happen twoon: three times 
that the quickſilver has been ahove-2 8, inches for 
gor a0 days together Wich a fecble north wind. 
As $0: thebgreateſt ſinkings which have hap- 
penedi im a gatars, there have been ig whelt the 
wind was leaſtſtrong, and toward the ſouth .- 
n Continuing to examine the obſervations upon 
the barometer, we have: alſo remarked that the 
Hreateſt changes in the barometer only happen in 
the two firſtꝭ aud laſt muntha an the years and 
<hiefly in fe ft andi laſt a ſince of the 2 3 years 
were cao when the batometer was at the 
Higheſt in thertwo firſt and laſt months of the 
year, and ia hen it was at the loweſt during 

theſe ſame months; andi in theſe two numbers of 
years, of z0 hand 17, there were 12 in the firſt, 
and 11 in che laſt when it was at the higheſt, and 
vat 3 months of January any De- 

wembers,: 2 Het! dio 90] PER 19120018); 

Ita does met . appeascthat there can hap- 

pen 8ny-great changes in the atmoſphere during 
the beginning and the end of the year; all chat 
:we-oblerye. at that time, is feeling a preparation 

to cold thercoldiicſelf, and a ceſſation of cold; 
ve might; therefore ſay; that the air, becoming 
+more ox jeſs: cold, or more: or Jes Gade pro- 
duces in the barometer its greateſt changes. Io 
erben this * we may . y bete 
that 
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that in che north the cold is not: comiaued. during 
a whole winter, when once it hastchegun, and 
that it is there as in this country 13 
greater and ſometimes leſs: 
cold diminiſhes the air dilategitfelf — 
becauſe it is ſtrougly cundenſed yithe oold; but 
this dilated air making un effurt ow alb ſides, and 
finding that of the A of all, ir 
makes its hole effect on that fidep and makes us 
feel a north wind, which cannot be wvidlent nor 
laſt: long, becauſe the heat or the dilated air 
which produces it, has not been either conſiderable 
or long, becaufe af the oountry and of the ſeaſon; 
and as this wind is much cooler than the air here, 
it will condenſe it, and fill. the placo which it has 
made it abandon in proportion as it arrives 
there; and the condenſation will be ſo much the 
more conſiderable as the wind that comes from 
the north ſnall be colder with regard to our air. 
There will be therefore in the ſame ſpace many 
more particles of air than there were before, which 
will preſs upon the quickfilverꝭ and raiſe it very 
high in the tube of the barometer, It is _ 
therefore that we ſnall not be able to find any bu 

the cold northern winds, though very feeble; tha 

can produce this effect in the barometerr 
Buy this explication of the greateſt heights of the 
barometer during the cold, we ſhall give a very 
good reaſon for the great fogs that almoſt always 
„ them ; that the cold renders the aque- 
ous parts, which ſwim in the air viſibley and 
this air becoming more heav _ ſuſta ins them 
without their being able to male any effect upon 
the barometer, contrary to the opinion of ſome 
perſons, who attribute to them che cauſe of the 
er ee? um. _ ans + eun only hold 
100 2103 1107 Jyhe 
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the plate of a like bulk hf liquid in whach they 
ſwim, aqearding to the rule of floating bodies, 

On the contrary, the ſouth. winds at the engl of 
autumn and the beginning of the winter, coming 
from a hot cœuntry, hero the. air is dilated, and 
arriving hem in this, Ahern it is much colder or 
more. — they dilate it. and . 
a motion to go toward tha. north; but 48 3r 

a. good 9 of difficulty in it, becauſe the air 
there is. krongly condenſed, it muſt have a great 
farce ta oyercome this obſtacle=... for. this reaſon it 
that the ſouth wN ind ſhould/be yiolent; 
but this. wind cannot be violent, if it does not carey 
away with it a good deal, not only of the air 
which it had dilated, and which could not remain 
there any longer, but alſo of that which cannot 
reſiſt the violence of the motion, ſo chat there ate 
much fewer particles of air in the fame ſpace than 
there were before, 1 I . 
ſilver mult fink conſiderablye- 

Although, as we have juſt ſeen, we ES 
ee the elevations and depreſſions of 2 
moſphere, to aſſign the reaſon of the great hei 
of the quickſilver with a weak north wind; and 
— fallings with a violent ſouth wind at the 
beginning and end of each year, yet we datt not 
advance as a certain fact, that the atmoſphere ne- 
ver contributes, changin its height to any 
of theſe effects Fe we e — but that 
we are fully perſuaded that whatſoever wind there 
may be near the earth, it can never alter the fi- 
gure that the motion of the earth upon its ax in 
— bouts has given do the furface of the atmo- 

re. 74 17 3 246 C4 * 
Ne mall take cate bereaftrr to attend to the 
remarks that we ſhall give, if they agree OY 

obſervations that we make, | 07 
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1 Of the decdenation of the''weedts. .2 | 


© We have obſervtd 'the declinatiog of the hee 
dle che goth and 3 1ff of Deconbtr 15 ff, in pretty 
Kulm wWenther, the 3 rſt with a'hi e 6715 hehe 
and al half in the fte compaſt, and we found 
it EI degrees 30 minttes to the nortg. Welt, as we 
took notice that the obſervations of che $6 and 
ore & 2 pave too great # differen 
ee Ware Wirth" 
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2 for frat Top 
it, Vit it always ve th fame ing bn. 10 
1 . Have —5 Te 78 S of he | 
; at the ſame the 71 
With 4 needle of 1 200 7808 K Mk 15 
«> 20 triinates," akkooph' it Was atithated ut 
the'fime time with hit of 73 inches and an half, 
and with the ſame feen ANIL 13 
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— man { — 16807 *. 13193 6.26 22 | 
Gen in, the general is a, folt, friable 

void of taſte and f. and eaſy to pe e 
by the ſmalleſt fire, , The. 1 10 lime arifing 
andy this calcination. is, et or parget, 
| popularly plaſter of Paris, amm 21-3801 510g 
Being mixed with water, and thus Rneaded into 
a paſte, they faſhion it, while ſoft, into what 
Fon they Plealeyambinh. ORG > a ſhort 
time after, arrives at enn ner alt 50 — 


NN 7801 200136" 2 
March 24, 1719. * 
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The fragments of this tone are incapable by 
any calcination-to be reduced a ſccond time into 


calx, Sn 

. 3 en, The n 
are three ſpecies of gyp 

found in blocks and large — commoty 

ſtones dug out of au l e dinind 

cherefrom by its greater ſoftneſs and cafineſt 

being calcined, it is E according] 05 6 whale 


ſtone, or parget· one enen 
mountain of Montmartre cbnſiſt. 
The ſecond ſpecies — is diſpoſed: on 


Sper: or laminæ, like talc or the lapis clenites, 


being tranſparent too like them, and-only. diſfer- 
from them in this, that thoſe: others are not 


calcinable by the fire. Its tranſparency has alſo 
given it the name of /apis 
d. 


ris, and in French 
pierre d miroir; in ſtone. Tha 
kind we find of two different figures in the neigh- 
bourhood of Paris, both of them deſcribed by 
M. de la Hire; and in ym ella — there are 

- he third kind of gypſum has its parts. ranged 
needlewiſe, -almoſt like anti „or in ſi 
triæ or fibres like thoſe of plume allum, which 
would occafion them to be frequently confounded 
if cheir difference was not ſufficiently noted by the 

and ſtipricity peculiar to this laſt, ans its 
facility of dilſeiving in water. 

The . ——— boom: din 
little examined, whether on actount of its being 
too common, anditherefors neglected, or by rea- 
ſon it has been ſuppoſed equally impenetrable 
with that of lime itſelf. However, as the attend 
ing even to trite phænomena frequently leads us to 
the diſcovery of the moſt obſcure cauſes, I flatter 
a with ' having. —_— a more compleat 

knowledge 


- . 


"if 
\ 
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knowledge of this mineral than has hitherto been 
hed, from ſome-refletions which. I hade made on. 
the cauſes of certain cryſtallizations 4 in 2 
mines near St. Bel in the tde ca: 
verns of the mountain 1 | 
of Murcia. My obſervations wherroa, made hx 
the; naked eye, having been fiace confirmed by 
an enact examination. 3 have 
convinced me, 'V „„ N 2 
»!aft; That as — ſaline, vitrious, Gi_es 
rous, and metallic ſubſtances mixed with certain 
bodies, thete are alſo. gypſous ones iatermixed in 
the like manner. re an 
Adly, That theſe gypſous particles which enter 
the compoſition af diverſe mixts, have a determi- 
nate figure peculiar to them, which they ſtill re- 
tain, whatever alteration thoſe. mixts happen to 
undergo either by caleination, trituration, or the 
aumixture of other aue rb da 
them. * en MS. Nea. * 
ty gdlys That this n Py fo. conſtant in ſuch! 
gypſous parts, that when they abound in any ſub⸗ 
ject. the other parts mixed along with them, 
whether they be ſalioe or metalline, ſuit their diſ- 
poſition to the figure of thoſe gypſous parts. 
Athly, That thaſe gypſous parte Which one 
would not have ſuſpected in the compoſition of a 
mixt. or one would have thought deſtruyed thare - 
in, after they had been diſcoveted, will frequently 
become ſenſible again, re-· appear under their uſual 
forms, and reſume their firſt qualities either by 
a natural effect, ot by ſome aſſiſtaner of art. 
All which conſequcnees are f deducible; 
from the following, obtervations;: - Kober 318 
la the copper mine near St. Bel I ebe fag 
whiehuſually covers the veins of ote, and adheres 
thereto; compoſed of diverſe lam ina laid one ov; 1; 
Vor. V. Ne. 56. Fff anoth 
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another of a. ilyer colour on the outſi 
browniſh Within. 15 * 
- The colour of this ifs; wich, the quaiitlty 
of little ſhining ſpecks, and the heavineſs of the 
ſtone, led the e to imagine it full of mer 
talline parts, and accordingly they throw it a- 
mong the reſt into the furnace Prekalec for the 
calcination of the pieces of ore. 
Now it is evident the fire uſed | in this calcink« 
tion, being to penetrate and turn the ſtones quite 
red, muſt * vaſtly ſurpaſs the force of that com- 
modly, employed * the calcination of Span. 
and conſequently if the matter which covers the! 
filvered [ſurface of moſt of theſe ſtones be, a Op- 
ſum,” this Hpſum has had more fire than was ne- 
ceflary to caſcine and reduce it into plaſter. DN 
After this calcination they caſt the pieces of 
ſtone, which are now almoſt as red as colcothar 
into vats, and pouring water on the ſame, that 
liquor imbibes their metalline, vitriolic, and 1 
ſous: parts, and is at length ſeparated th 
by running from ſuch vats into a ;baſao,in the mid: 
dle whereof are placed ſeveral pieces of old iron, 
which ſeem here to be transformed into copper. 
During this metamorphoſis a thick ſmoak is 
ſeen like a white cloud, which ' ſpreads over the 
edges of the baſon, and even a foot beyond. This 
cloud gradually diſſolves again, and I have found 
that*when' it was fallen, not only the edges of the 
baſon, but even the ground all around, were co- 
vered with a mulritude of little white flat cr 7 
about half an inch long, and a line broad, hs 5 
of the figure of à parallelipiped, perfectly _ 
parent, inlipid, and n which the c 
had let fall. by 
Theſe cryſtals, by repeating the operations, 
mad TolleQed 1 in ſufficient One's. to form - 
ma 
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miaſs reſembling a fone, which by its figure and 
colour may be compared 10 thoſe large fates 
of, crude tartar, brought from  Marjes/les and 
Montpelier, and which in reality are no other 
chan krue ee the cryſtals whereof they arg 

0 


formed being found inſipid, tranſparent, of a pa- 
rallelipiped | Brin not Atte ater, Se | 
eaſily, caleinable by fire, which /are_the preci 
characteriſticks of gypſum. I 
"In the. courſe of this obſet vation, F per 
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lu the” Pfocehs Afterwards uſed to compöſe dhe 
alt Fe; Serie e LIYOW 4; 19914 9198 
In the irt of cheſe operations I end great | 
bone y een the ſpecies of colcothar pro- 
7115 1 ng of the ſtones of the mine of 
. 2 e vitriol put in d etort, in order 
to extlakt its ſpirit; © ſince; a8 I have already 
Thewt,, chlis colcothar öf S/ Bel, hen thrown 
into a probd portioniable quantity” of water, diſſol ves 
into a * ſtiptic and corroſide liquor. from 
"whence, beſide the metaffine mattet ' ſepa 
| Fon fe chere likewiſe ariſes : by efferveſcenee a 
gypſcus matter, which "reſolves on the edges of 
the baſon into paralleiph ed cryſtals. So in the 
"compoſition of the /a? Cheubtri) whereof Meſſts. 
' Boullus and Geoffroy have given us the proceſs at 
large, when the oil or ſpirit of vitriol is ſuffici- 
ently diffufed through a proportionable quantity 
of water, there riſes EF dhe water in the time of 
its evaporation, a white 'filvered ſcaly cream or 
froth, which" being drawn from the water and 
; dried, 18 föubd 'infipid to the taſte, indiſſoluble 
in water, and eaſy to be caleined by the gentbeſt 
fte, qualities” which render it in all reſpects like 
the gypſum taken from the edges of the baſon, 
which receives the ſolution of colcothar from! Be 
mine of S. Bel. 

The only difference obſervable between ehix 
aſt 2ypſam and that of 87. Bel, is that the former 
© ſhews ſtfelf undder a ſcaly figure, whereas the latter 
; A in form of cryſtals; but this difference is 
- lels fi riſing, as the ſcaly and ſilvered figure of 
the gypſum; coming from vitriol, agrees with that 

f lid the filvered ſurface found on moſt of the ſtones 
cCalcined at H. Bel for the procuring of copper. 
And thôugh the experiment of Meſſts. Boulduc 

and Geoffroy were not made with vitriol procuted 
ei . fr om 
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from the mine of St. Bel, it is probable. if. that 
were uſed it would produce the eee and 
the rather, as that procured ſtom the colcothay of 
this mine, is perfectly like common ieee 
was originally mixed with gyp/um,,.. .. 
My ſecond. obſervation, was made in, the allum 
mines of Almaſaron, a; tomn in Murcia... The 
mount which covers them is very high, and Ta 
earth it is formed of full of veins of cwa kinds f 
ſtoges, one ' whereof, by its colour reſembſes the 
magnet more than any other ſtone, whereas che 
other both in figure and colour reſembles frag- 
ments of the *. aw þ and; diſanimated plaſter. 
15 The middle of the mountain preſen eee 
in divers parts of it, which lead to ſubterraneous 
grottos, into ſome whereof I, went, down, and by 
the favour of flambeaux could ſee; vaults, and par- 
tition walls inveſted. with a whitiſh velveti 
much like the hoar which ſometimes covers 1 
walls in froſty weather, with this difference, that 
the hoar abovementioned was more abundant in 
ſome than in others, and ſtopd out promi- 
nant from the wall ſome two or three inches, re- 
| ſembling ſo many bunches of white hait. Tearing 
ſome of them off, and coming to obſerye them in 
the open day, 1 found that the chreads whereof 
they conſiſted were friable, acid, and ſtiptic to 
the taſte; ſoluble; in water, and, ſilvered to the 
eye, which made me take them, for. a plume al- 
lum, though the inhabitants only. e them 
as a common allum. 
Pfreſenting a piece of this alumid ſubſtance to 
the flambeaux, p = of it loony and turned 
into colcothar, ſtill reſerving its ſtipticity, while 
the other remaining white turned intd a 12 55 
powder like that ariſing from e when calci- 


de and reduoedao plaſiety., e roha 
0 Comparing 
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+ Comparing this matter with that T had obſerve 
in che veins of the mountain bf Almaſaron, I came 
into the opinion Ale! chis ſubſtance ſticking on 
the parieteꝝ of the caverns, is no other than 75e. 
vivificatiori of the third ſpecies of the gypjam 5 in 
eſtebt, it has the preciſe colour thereof, its texture 
is-withal afpoſed imo parallel fibres, which rent 
der it firiated, andy rene ance turns t6 
m 20 Ye (ip (44 V5: $4 #958 0 
If therefore J did not find on he w of this 
nn native gypſum of the th * 
leaſt I may be allowed to aſſert that it ekiſtk there 
from the obſervation of thoſe white "ſtones, and 
from. che plenty of this kind of ſtriated Ipſum. 
found in ſeveral parts of pa 
It cannot be'' doubted but that the gypſous 
marter inates in this phume allum, ſince 
by a bare of ir to the fire, it eaſily ſepa- 
rates” from the ſaline ſubſtance, The mixture is 
even perfectly like that found in the mine of Sr: 
Bel, where the mixture does not feparate till the 
ſame acid ſalt, where wich it was united, becomes 
Joined by art to certain metalline parts extraneous 


do this mixt; whereas in that of Almaſaron, ba- 


ving no extraneous metalline ſubſtance to ine 
rate withal, ir remains united with this third kind 
of un. $ 
But — ui better fables the relation Th 
eween this ſubſtance and that of Sr. Bel, is the 


uniformity of the mattets found in thoſe two places; 


ſince as the ſtone of 87. Bel, after calcination, ap- 
s in form of a true colcothar : ſo at the foot of 
he mountain Almaſaron we meet with a browniſh | 
earth, called by the natives a/magre, which is no 
other than a native colcothar, And as a mixture of 
the acid ſalt of vitriol with the iron it is poured on, 


is capable of forming green cryſtals of copperas, 
| - ſo 


ſo in the grotto of Almaſar ow the mixture of 4 
larger quantity of parts of iron with dhe acid ſalt 
of plume aljum, , produces, green eryſtels of : cop» 
peras covered. with fibres of plume alumni 56 
The only difference bety con theſe two.obſer- 
vations, is in the manner herein the grp/um:of 
the mine of S.. Bel is diſengaged: fron the ſubs: 
ſtances it was united withsl. which is here done 
by art, whereas the ſeparation af the mote im- 
perfect Oſum at Almaſaran is dene naturaliy.. 
The two obſervations ara happily confirmed: 
by certain others which L made chy a microſcope 
on the four different ſuhſtanceꝶ f A plaſter, 
5: Bt plaſter, and. the; cryſtalliaad nu of: 


St, Bet and Almaſarog... 69, 20.3145 | graugh ai 1 101 
I nodk a piece of, gypſum! from the quarry uf 
Mont marti ra. and having pulveriaad it, abſerved 
that all the grains of the poder into which at wa 
firſt reduced. were very tranſparemt s and that 
upon à further levigation they appeared of a long 
nervous, and parallelipipedal figure, thougle ſuch 
as were ſmaller than the reſt, were almoſt ſpheri- 
cal z it ig eaſy to judge that theſe parallelipipeda 
are the pure Hum, and that the line ſpheru es ara 
by ng means the ruins of che parallelipipeds,, ſince 
by the miotoſcope the fineſt Jeaves of gypſum ap- 
pear ſtriated, and the interſtices between the Ariæ 
tilled with theſe ſpheroids. ine 161 vw nile 
Viewing by the ſame microſcope another pareel 
of pawder of che ſame, gyp/um calcined and turned 
to plaſter, . I could perceive each parallelipiped 
gram {trewed irregularly-over with theſe 7 
Atathe ſame time. 1 obſerved that the {pherules- 
were more or leſs numerous according to the time 
which the calcined mixt had been expoſed to the 
air z and that the ſame ſpherules joined themſelves: 
very readily to che moiſture of the air, ſo that 
Ros 41 bc. they 
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. faks,” but that when incorporated? 
witty this mnditurgttheycafſurned a flarrovullifgo 
ourez whicts makes me corifiderctheſe as 
chen ſakne particles of the t 1! * A I mat, 
a dhe ſame microſcope I foind-the 
ſame'paritlelipiped: ſigure in ſvveraI partieles of 
the ipurdero of 'trirdened: ler- diſnimmated: plaſteri 
with this! difference, that they were inte rwe 


with other particles of a different ane 
former, from that of ch es in che 
tions ni Wl vo" 1 2 


TiO iv of che parts: which t 
the paralle tine ones, whieh 
the ſpherules; and this 1 yan 
different bork' from the paralleipipeds and ſphe- 
rules, can only ariſe Fein che uncle of certain 
terreſtrial partꝭ introduetd by the water ines the? 
plaſter in beating it to weh the ſaline patticles: 
have joined themſelves as Inmately as they Had 
before done with the parallelipipeds. 
hos rare the differenee Aa 
9 ned gypſum and that of ha 
ſter, the eher of Which being mixed Lick, 
water, has the pre of turritg into a manage. 
able paſte, hich in a little time becomes as ſolid 
as ftone;: whereas the latter will never incorfierare” 
thoroughly by means of water; and even remains 
much longer wirbout dry ing, becauſe in the for- 
mer the faline ftiedang on the ſurface bf the 
parallelipip us, bind thettr in- ſome fort together 
which is Jurtker ſtrengthened by the terreſtria 
particles ' ec by che Water in the int es 
between the globules 3 wheteas in the powder of 
the hardened 1 the 7 00 having 
none of -Yheſe * les om their ſurface,” oti ac- 
count chat they are * to e oy” 


not only be carried a way very birdy 


This ces 


r 


* * 


A RoranAcabeayyFSettuits. 0g 


ticles-0f the-waters: T 
ther and the ſame. alla befalls- bæaten 
—— — 


favs. 


vaporated its moiſture; aud to 


ee, e ee 


— — — 


af  — .of re 
mar way — tb pines . * ng 12530 * 
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plaſter; which 1 


_—_— it w were 

T 4 —— ——— — thoſe of 
common g32/nm,. which convinced me Kill 
ther, that this plume allum was pattly formed of 
the eee reduces! into plaſter on the top of the 
mountain, and cryſtallized in its cave. 
Theſe. laſt oy ys made by; the -micros,, 


ſcope; . gave me the ore ER — pm 


fetly conformable to thoſe 
7775 the firſt ſpecies of this mixt. oda 201 
y, From theſe ſeveral obſervations, which, 


all conformab| oonð ive, 
g V. Ne 8 2 
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four conſequences propoſed at the beginning of 

this-memou; as abundantly. proved, vi. 

— of the mixture; of ey pſous pares' in divers 
KS, Navy Ne 

+ Of the conan figure of Guch epos par 


cles. 

Of he communication of this! their! figure 

the, mineral ſubſtances they are combined An 
And of the revivification of che ſume gypſous 
E re; in bodies wherein they ſeemed to have 


; 


been ne fs ke or ns et 
0 um aſs for certain, they w us 
wa om on ect knowledge. than hitherto we 
have had of choſe which compoſe other mineral 

g bodies, 4 . $4 b 
They will * us, for inſtance, that if not- 
 withllabding the utmoſt: torture we-can give to 
water, fals glaſs, ſu hur, gg zypſum, or metals, 
_ thoſe ſubſtances ſtill reſume their firſt form, they 
muſt be compoſed of particles whoſe figure is 
| to them, and incapable of bein g'deftroyed. 
From which. conſequence ariſes this other that 
as) we are not to-admmit an deſtruction of metals 
and minerals, other than t 5 met amor phoſes \ which 
ariſe by the diſunion of their moſt intimate parts, 
ſo we are to admit no other reproductions or re- 
viv ifications beſides the re · union of thoſe ſame in- 
timate parts, which before were "ſeparated and 
intirely dilguiled by. the dc © other fo- 
reign ann. 5 att 


aig And e 
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III. On the wothudt of 


2 -—_ mo . — 4 Spain) e 
e Aae , thoſe 
been, Yr ae fo 3a New "perth by 
my Mr. berg,, N dls $734 11118 A Dd * 
oft FG „ cated" auc ek fer in 
hs ii 855 in the purification 07 — 
nd er 1as* rendered primes int 


d 


5 


. mains ch this 9 Is 5 1 
About the + mutiplyt 


Theręof Tj a ui 
e this 5 h wh 0 8. Ke d 8 


-4 11 ! "pi a 
rious — ſe 3 * or 


iq Foe chis reaſan, to make all the _ 
8 uld of my, hr fey” into $þ 20% gelt 
*y1 the king andthe 9 ke of leans r che th: 


| rorerpent oY otany, Tapprehiended;'thar Having 
20 15 portunity to 60 1555 tht Wks in a ine 
| Fats Ales for the molt tient ae well as the 
richeſt in 8 the inteſngence which'T'ga- 
2 therefrom, by His AVRIL WH = Per- 
miſſion, might not 55 in dur d 
-Þ caſe of the coe e kind. 
That of A'maden, whereof 1 Am How' to Tptak, 
7 (CS its name form a a town in A little p rovinte 80 
| hs ain called ta | Mana, on the fodtittsof Ffra- 
q 2755 to the "weſt, ald futtolindetk bn the fourth 
with ſeveral möunfains belonging the Sierra 
Morena, or black mountain. EO 
The town is ſituate on the top of a mountain 
on the declivity, as alſo at the foot whereof, to- 
Wards the. ſouth, there are five ſeveral apertures, 
"which by ſo many ſubterraneous paths, lead to 
dhe places where the cinndbar 1s dug. 


6382 There 
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There. are none of thoſe external matks with! 
— the / mine, ęither in the colour of the earch, 


rubbiſh; ax its entrance, or tha fevel! exhaling 
from. ita -Which uſually indicate this. mineral. 
Ol the; fiye-apertures, two are ſurrounded: with: 


walls whic orm a kind of large tourte, in ne 
and mending of 
mines, 
c_ 


whereof are forges for refiting 
the, inſtruments, wayne ogy digging the 
as; alſo theds,.un the! neceflary 

works are Hamed; in the other, which is a fem 
paces Aan from the former, upon the aſcent: 
towards theo town is a well dug pretiy»debp, 
which lets light. in one of the maſt conſiderable: 
branches of the — it alſo ferves to let dom 
beams, props, G. for ſhoring and ſuſtaining the 
earth, —_—_ a oe farthervalac for drawing up 
large lumps of the mineral, which it would be 


troubleſome. o convey as far a8 the ar ls are 


by which the workmen ente. 
In this ſecond court 52 10 U + of wood. 
placed horizontally, and. ſuſtained by its middle 


F 


wherewith they weigh the large lumps. of mineral 


drawn up7by; this well, and according to the 
weight thereof pay the workmen:their wages. 

The third aperture, which!1s a-few paces em 
the former 4 mann in the ſame line, is incloſed 


by a building which ſerves 28 à priſon to the male- 


factors condemned to the mines; by this they de- 
ſcend and aſcend again from the mine. 


The — which is on the higheſt pa tt of hs 
and within the town itſelf, — ſerves 


for going down into . n on extraordinary - 
occalions. 


mountain, a 


111 30G: 


And laſtly, the fifth, chil id within the 1 
incloſure as the firſt, i; always ſhut, being never 


to be opened except for the benefit of rheumatic 
people, 


* 
— 


| 


_ tlie branches wluch lend to che pla 
_ aregraduallyo filled up with che A 
from thoſe 


| their ſtructure i 
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people, hu enter by it into a plate where à warm 
ariſes, which gives chern a gefitle ſweat, 
What is moſt! 1 afy in this mine, i 
che comrivance of dis place, by means whereof 
e oper, 


actually ini digging do her ner dulx 
the carriage of egrth'to'a great diſtunde is pre- | 
vented, but alſo thoſe falling; in 
which happem but too oſten in fübterraeu¹ 
r 5017 ee eee 203, mou 31687 25964 
to the paſſages lea e 
'very\neary chey 
foot high, and four & five wide, — 
ob being ſuſtained by eaken plans lad over t N 
1 the oy port Hy, gre the- wo” 
ſides of the e181 D 298 11 8 18 
The e in cheſs palllget i. bot b Won un 
commonly found in ſueh places, for Heſide that 
the minets dig at the drain at the bottom of one 
- the ſides; which being continued th the- 
of the mine carries the water inte a well 
A — the ez: they take care to cover hotfi 
this drain and the middle of the paſſage with 
boards faſtened end to end, which ſead to the 
= 'df * Tbe ſmoothneſs of the plane 
by theſe boards facilitates che paſſuge of a 
ort of linde carts with four wheels,” loaden- with © 


| — or four baſkets full of pieces of ote, and 


puſhed along by the work men 
The veins which appear at che- ottom of the 
place where the miners are employed, are © 
three ſorts The moſt common is 4 ph rock of 
a greyiſh colour on the outſide, and intermixed”” 
with reddiſh, une and ee vo 


— gn ent 86 17 901) aS Nel 
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This firſt contains a ſecond, confifting,of the 
reddiſhyparrs among che former, and thoſe which 
e the colour of miniun. 14 344 

Laſtly,, the third, which is of a more compact 

ſubſtance, very heavy, hard, and grained like 
| 6" 0 is of a brick · coloured red, ee 
"wm 4. multitude of little ſilvered ſparks, 
Among theſe three. forts; of Wine veins, 
N are the only valuable ones, ate found ſeve- 
ral other kinds of ſtone of a greyiſh ſlate· colour, 
and two kinds of fatty unctuous earth, which they 
throw away. 
Having picked out the pieces of che FI ſorts 
of veins above · mentioned, they convey. them in- 
to an incloſure at the extremity of the town, on 
the top of the mountain to the weſtern fide, 
wherein are built ſeyeral furnaces for the ſepara: 
tion of the mercury. 

Theſe furnaces, which are Pied by two and 
two, form an oblong building 9 12 foot ide 
reſembling on their inſide, which is only 4 foot 
and a balf broad, our common lime-kilns. _. 

The hearth, which is about five foot high, is 
| * laying the wood on, and the ſpace which 
from tha grate to the dome is about ſeven foot, 
ſerves to contain the pieces of the three ſorts of 
ſtone above-mentioned ; thoſe of the firſt, which 
are about the: ſize of our rough ſtones, are put 
immediately upon the hearth, which is of brick, 
by a door, which opens aſide of this hearth ; thoſe 
of the third, which are ſomewhat leſs, are thruſt 
into the ſpace over the former ; and laſtly, thoſe 
of the ſecond, which cannot be put in by the door 
of the grate, are placed by the aperture of the 
dome; and in regard theſe laſt are the ſmalleſt, 
by reaſon their vein eaſily breaks, they mix them 

up with clay, and form a ſort of ſquare loaves, 
which 
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which are to be dried ere they put in the 
. be F. pot n i 

The furnace bei ing thus filled within a foot and 
an half, which is left for the Fagan to circulate 
Lal and the door of the grate as well as the do 
webs cloſec with brick, they light a wood fi 

the hearth, the ſmoak 'whereo our by a 
8 contrived in the thickneſs of e wall, and 
continued like a chimney two or thy "for. be- 
yord the ridge of the bullding 

The hind part- of the furnace, which is chat 
oppoſite to the aperture of the kearth, reſts" all 
but a foot and an half of its height apatſt g: ter- 
ras; and this part, which erben the terras, is 
pierced in its whole compaſs, with 16 ſpiracles 
each, 7 inches in diameter, and raiſed in the fame 
horizontal line: this terras, which is only five 
fathoms long, is terminated by another little 
building which faces the hind part of the furna- 
ces, and its floor being paved, deſcends on each 
fide, by which it touches thoſe oppoſite buildings 

in an eaſy declivity, which forms a gutter in the 
middle of this ſpace. . / 
- Thevuſeof this terras is to ſuſtain wad = 
dels or carthen veſſels pierced at both ends, they 
are half a foot in diameter, and two foot leg, 
and from the 16 ſpiracles of the two furnaces, to 
the ſame number of apertures made in the foot of 
the front wall of the little building oppoſite to 
theſe furnaces, form lines of communication like 
large ſtrings of beads. * 
By means of theſe aludels, the ſulphurs and 
mercurial 2 raiſed from the ore by a violent 
fire, during 13 or 14 hours, are conveyed. to this 
ag Op ite building, and do not eſcape by the 
| chimney tubes which open 55 till —— 


. 
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have depoſited their heavieſt parts, —_ 
mercury — in theſe _— — 3 
which the aludels arc unluced, and the / 
2 out of them into a ſquare chamber, w 
run aſlope and mene in g lidl ciſtern 
placed in the middle thereof, , 
FE: 17 from ho extremities E 
into the ciſtern, mercury purges A 
black duft which is left ticking to the bottom of 
the chamber, to. be FOO, AVAY by: the . 
from time to time. 6 
The a. of the gurer nth as, is to collect 
m e eſcaped through 
the luting of the aludels, 0 pon he Racing an 
ſhifting them. | 

And the four chambers into which, the nale 
building that terminates the terras is diſtributed, 
ſerve as ſo many receivers, where the ſmoak;, by 
the ſtay it makes there, depoſits ſtill mores. mer- 
cury, which they find here as well as in the alu- 
dels, There is an entrance into each of theſe 
chambers by a window, which they cloſe very 
exactly with luted bricks i in the time of the opera- 
tion. 

The quanti of mercury which one fyrnace full 
of pieces __ three kinds of this ore will afford 
by one coction, is very conſiderable, amounting 
at leaft to 25 qincals ſometimes to 30, and 
ſometimes even to 60 quintals of anne mar- 
cury. 
ks The mercury produced at each cotton, is car- 
eek rved in ſheep-ſkin bags ſuſpended 
where it is preſerved in 
over 2 veſſels, till they ſend it ro Mexico, 


In the year 1717 there were 25000 quintals of 


the magazine after a 


this mineral remaining in 
much 


magazine built in the ſame incloſure, 


by, 


N aer of Serben 4 


— D 


1s c Pl. 


de 
tion of the place; hie he ment 
Buwiica, and the 1 


but I chuſe rather to b 


chan enterin 
The Get” which to me 
and ſimple, is their tierhod 


ſtone contains mer 


ng upon Aiden 


EE, 
10 
yrs was the DE that of 
ich I might confirm 4. ty 
—_— red colour of this ore, 

ſepiption, but fre fe 8 e 
be in che 


rodpcing: N 


& ＋⏑ IG at * 2 


the country 


NN 


thereof bacf Been ſent to 


me 
he fubjoin 


- 


e ve uy ah | 


rcury or not, and in 2 * quan- 


tity? To chis end they chuſe a ſtone, bien by ad 


its weight and colour feems to have. mercury in iz 
add heating 


3 5 


one for diſcoyering any ſul; 
in à piece — 


and caſti 
colour of t 8 e F A-over 97 the Pay 
mineral, 'of the 
mixed with it; for if it” 

thicker and'of * ſue Gol ordering 
OL. V. No. 66. 


of the 


powde 


Ne fe 


2 15 of the 


ure; ol je 


H hh 


hate TYPE it 


ither intò li ie. filvere 
of the gla 


2 piece of it red-hot; when it 2 ppears 
coded with a bluiſh flame, withthdw f It ag — 
and place it under a kind of bell-glaſs, 

they obſerve'the fumes chat « 
they condenſe an 
drops'which hang to 
down, they are ſu ure it contains mercury. 
By this ex 


ace 


peritnett J was led ta another aſter 
ed ſophiſtication i in 


"Wh ch wy Pulverizing, i Its, 
r upon 4 börhing coal, the 


foreign body, 
8 


on 


* 


| 
| 
| 
f 
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an violet, without almoſt any taſte. whereas if 
the flame border on red, it will be an indication 
that the cinnabar bas deen aqulterated with. red 
tad :..1f it exhibits a fort of boiling, joinad with 
an. adorous fumę, jt is a proof of the admixture 
* Ja Mis draconis therewith. _ 
2dly, By obſerving the foil which the nat 
open da pull up the rock, even in thoſe placey 
where: the, vein is richeſt, I could nat perceive that 
they find. thoſe quantities of Tuning mercury 
which are commonly imaginad ; and if there 
ſometimes appear a few ounces, it is in conſequeneg 
of the violent ſtrokes which the miners give upon 
the rock with their iron inſtruments, of of the heat 
and. 40 0 of the gunpowder where with they 
ſometimes ſtorm the mines.  . 

gzaly, Enquiring whether there might not be 
tainezals of ſome other ſpecies in theſe mines, ac- 
cording, to the notion of ſome chymiſts, who hold 
mercury the principle of metals, I learned that no 
ther kind had ever yet been abſerved, nar could 


I find any by my own ſearch. 


My fourth obſervation relates to the manner of 
ſeparating mercury from cinnabar, which has 
ſomething in it very different. from the F 
practice in | Peru, and has ſcarce any thi 
common with that uſed by the Haliaus in the 
mines of Friuli; for at Guancauelica, A celebra- | 
ted quickſilver mine in Peru, the operation is 


perfarmed in little furnaces, ., which obliges the 
work men to cool the aludels by a quantity of wa- 


ter placed within-ſide thereof, as allo by ſprink- 


tin ling the outfide during the operation, in order the 
better to condenſe the mercurial vapours 3 whereas 


at Aimadey it is the lengthening. the line of theſe 
aludelo, . wtimuing them 1 one end of the 
terras 


ROA Ac PMY HSH Nek. 4th 
terfas io the other, tat does ine once of tefris 


ration, 4 Dod Halben 0 

As to the weben. In che tines r Friuli, it n 
more operòſe; Yie!ds leſs, and takes up more time 
and greater wmber of Wôrktmec than eitſter f 
them, by reaſon of the $rivit number of Jtfofts 
which the pulled einnatzaf under ges Th ocker 

to ſeparate the mereury therefrom; by irg weit 
ere they put the chmabar, àccbrd fig to the 2 
thodk of that country, in fetörts; wWhefkas 1 An. 
den three men, in the ſpace f ter days, 264 Ar 
4 Very moderate charge, wm g thibogh the. 
non ic ces 3000 weigh bf m 3 
Sthly, Ah bange FMS ee 
Almaden,” is its fuccertling without” any forefgtr 
acldition, not even that of trot filings, WHR are 
* uſech every” where elle; in order to re- 
vivify the mercury without any Tos of its quaritity, 
which the Spaniards attain at Amide by the 
mixture of ſtone and earth wherein' the ore is If 
doſed,” which ferve to Terain'or Feftet the fulphu- 
rous parts of the mercury at an r 
fllings do im the retort. 

Nor did & ſcem of les! | ve 
what effects the mercurial Ader right have 
boch on the bodies of men employed if working 
the mines, and other bodies which” happen to 
come within their atmoſphere, and the common 
prejudice entertaied againſt cheſe vapors, matte 
me double my attent ion; but I learped im fine, 
that this opinion 6ught” to be ranked among the 
number of popular errors, fine f far is the earth 
over theſe mines from being barren, that on the 
contrary they are very fertiſe in grain and other 
ſotr of plants, which withal de not partake the 
leaſt of any arſenical malignity ſuppoſed to be in 
the * wherewith the mountain abounds; 
Hh h 2 beſide 
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beſide that, the ſprings on the northern deſcent of 
the mountain afford water which' the country peo- 
ple drink without any inconvenience; 1 
The ſmoak itſelf, which — time "_ 
operation evaporates through the chimneys of th 
buildings oppoſite to the furnaces, and whoſe 
effect were more to be ap d within the 
compaſs of the earth it ſpreads over, does not oc- 
 cafion/ the leaſt alteration on the neighbouring 
trees, nor is at all felt hy the inhabitants of the 
town who live neareſt the ſurnac ess. 
It is true, native cinnabar given inwardly, 
ſometimes produbes effects very different from 
what were expected, as vomiting, gripes, Cc. 
But theſe ſy mptoms — re. to the want of 
diſcretion in chuſing a cinnabar Jike that of the 
firſt ;yein/ above deſeribed, wherein is a great mix- 
ture of vitriolic parts in lieu of thoſe of the ſecond: 
and third veins; which I have obſerved are more 
pure. nau 2587 N 207 i An 39943 1463; 
As to the accidents which frequently happen 
upon Fr ing the place where the miners are 
at work, I obſerve that they are often deceived in 
attributing them rather to a vapour ariſing from 
this particular kind of ore, than to that of any 
other place Where no metallic ore is found, for 
going down the ſame winter into other ſubterra- 
neous places, eſpecially the quarries of St. Leu de 
Ceran near Chantilly, which go very deep under 
ground, I was ſurprized at a good diſtance with 
a very ſour ſmell, which only aroſe from the 
ſweat of the men employed therein, and withal 
found a difficulty of reſpiration, as alſo pains in 
my limbs, much like thoſe where with I found 
myſelt ſeized in the mines of Almaden ; but I was 
convinced at the ſame time, that thoſe different 
ſenſations were the neceſſary effects of too haſty 


tranſitions 
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tranſitions uſual in ſuch placas, from a hot air in 
to a cold one, and from a dry to a moiſt i oneʒ 
we as I have already obſerved towards: the be- 

— of this memoir, there are ſome places in 
_ hot, that they ſerve as ſtoves to rheuma» 


tic people that come — — 
common error touching the cauſe of 4 
thoſe: who work in the mercury mines, is that 


they imagine it owing to the contiaual inſpiration 
of the exhaling from it. This prejudice 
may be removed by the ſtate oi the 
miners at Almaden, WhO work voluntarily, with 
that of the ſlaves who are forced to it, the former 
by the caro they take in returning from the mines 
to change all their working: cloathes from top to 
toe, and their ſhoes FI 4 y, preſerye: — 
in good health, and attain to the ſame age as 
other men; whereas the poor ſlaves, being unable 
to ſnift their cloaths, and being even obliged to 
take their meals in the mines themſelyes, where 
they bandle their victuals without waſhing, are 
liable to tumouts of the ꝓarotides, apthe; ſalivati · 
ons and puſtules all over heir wholei body all 
which a evidently: the effect of the immediate 
contact, or rather admiſſion of the mercurial pat · 
ticles into the pores of the ſkin, as in thepalgine 
mercurial remedies. „ rat 99 AWO, 20. 
The method cb the pbyſicianzof. Almaden j 
is very different from what we commonly practiſe 
on the like occaſion, which is to recur to purga- 
tives and bleeding 3 the whole cure is effected / by 
expoſing the patient to the open air, and admi- 
niſtring — ſimple abſorbent, as burnt hartſhoss, 
ivory, crabs· eyes, or the like, And what ãs maſt 
remarkable in this cure is, that it ſucceeds almoſt 
univerſally in all ſober abſtemious perſons ; where- 


as they who ate given to drinking, die without 
| reſource, 


422 The HisToORY-and MN of Fhe 
reſource; As to the' ſlaves, ©.” which at their 
eoming into the mines were touched with any ve- 
— diſorder, . N find their gy 
It is naſtiend@'tharefore; with exits in drinj 5 
andthe. | contimial contact of mercury, that in a 
length of years occaſion thoſe tremors  wherewith 
—— are ſeized ; which however are not 
conſtant, but grow more or leſs ſenſible, as they 
— — leis fixed, with the motions of fear 
on ſurprixeʒ the ſad effects of a detention of the 
blood in the veſſels of the brain, hen rendered 
varicous by the weight of certain partit les of mer - 
lodged therein, which equally befalls thoſe 
who have taken En OIL * in N. 
oſs quantity. | 


tn. „ 
An explanation of 2 wii 7 
wines of Almaden, ee 4 

(Phate.' X. Fig. 1 31 4 22.44 ©; 
A viewof the vlate, in ch ab che danse, 
where the quickſilver is made, and N ma- 
gaa ine where it is kept. 
a a a a, the wall of the park. * 
dbb b b, c. furnaces in hich he quick6tver 
is ſeparated, (EDN ori $2ty e 

c cc, ſheds under which — put the wood and} 
other inſtruments ſerving for the furnaces, 
d, the royal magazine, in which e quickſitr 

is kept under ſeveral keys. 

Fig. 2. gives a large repteſentaetion of the 
—_— ſerving for the "ſeparation of the Jutek 
ilver :. 

A, ere Ad seeds in which ar 
diſpoſed the pieces ef mineral cinnabar, which 
are to furniſh the quickfilver, '1 


7 , 
5 ; B, 


— 


ALL as i | — 1 


_- 


RovAL ACADEMY of Sci, 1 


B, che door of one of the furn 
che fide, even with the grate, Gs 
a paſſage to Place che- pics of, mineral upon 
the grate. uch 
— C. the domes of the two-Fomnanes #1: A * 
Dp, the tubes of Fanetetbuee 
14 49 4d .d 218 


* MW —_ 
EE. E, ſixteen apertures a 
in which the aludels are inoſculatod. 70. 1 : 108 * — 3 
FF F, the terraſs which ſerwes for communi- 
cation of the furnaces with the Ddr 
ſerve for a receiver. tld 35 eee dt ol 
8. the-flairs which. d to the tert. 
9 e hich x 2 nes are 
heaps aludels, W other are 
to be formed. Y | Vn. 9 
K, 4 building divided i into four chambers, in 
which the .ſmaak. 4s ede bel * e 
thither by the aludels. | 
LLL, ſixteen ſpiracles or apertures, BY which 
NG AY ages are inolculated, and anſwer tothole of 
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1 M M MM, the windows, by means o of which ; 


the enter into the ch amber. Ap 

N.N N, tubes of chimniesz by which the 
fmoak i is conducted into theſe chambers b the 
aludels. — 


Fig. 3. a Plank in equilibrio, ſerving, as a ba- . 
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Pe. 4. lumps of ore. 12% 2 js 2 
e 5, the hammer r and d chizzel uſed 8 ga 
out , "11, 10! a! V8 6 8U¹ 


Fig. 6. 6. The dne which ferves in the 2 


to carry the earth and fragments of cinnabar. 
Fig. 7. planks. to be laid an ** Fe Wii 
ſuſtain the cabats or baſkets, \ . 00 3 
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Fig. 8. a ſcuttle, to carry the iron en 


uſed in breaking the ore. . | 

Fg. 9. a bag made of ſkin, filled with quick- 
flver. and ready to be ſent | into the Indies. 4 25 
el. 


Fig. 10. an 


(ig. 11. a great. earthen pot, in: b 8e. 


quickſilver is put, to be Kept in the me 
zine. 

Fig. 12. 2 baſket, which they fall with bitle 
fragments of the ore, ad lay upon this little car 


rage. 
Fig. 13. a ſort of mould, to give a farm tothe 
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As N. 4 Lowville ſees the . of St. Croix 
of Orleans,” from the place of his obſervations, 
which is called Carrt, be has determined in toiſes 
the diſtance between theſe two places, by a mea- 
ſured baſe, and by the two By obſerved at the 
. extremity. of the baſe. By this diſtance and the 
angle of poſition, he has found the parallel diſtance 
between his houſe and &. Croix to be 1765 toiſes, 
which make 2“ 45” of a degree difference of the 


meridians, by which the houſe is more eaſt ward 


than S?. Croix; he has found alſo by the ſame ope- 
ration the meridian diftance of 233 toiſes which 
make 15”, by which the houſe is more northward. 
Thus the poſition of his houſe is determined with 
regard to S. Croix. 
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Rdyar, Ackbrav of Serthovs, 425 
- The Gituacion dcr. Crvin, with regard to te 
obſervatory, . was rmi geometrical 
rations in the firſt — A. of the late M: 
C ni. For the meridian diſtance berween the 


obſervatory: and ox. Croix, was found to be 5 319 


toiſes, which 
the 


a” of a degree. 
poſing of the vole of the oubrbabof 
48% 50" 16", height of the pole of Er. Cr 
will be 470 50 5 and of N. de Lovilir d houſe 


4734 23. 

The parallel diſtance between the metidian of 
the obſervatory and 8}, Croix, was determined in 
the ſame journey to be 16, 396 toilts, which take 
25 36 difference of longitude, by which S:.Croiv 
is to the weſt, but M. de Louviilid houſe, 2 
which he has made, is 204 — 
ward. than 57. Croix, therefore the d! — the 
 longitude#” between the houſeahd the obſervatory 
amounts to 22 51%, which make 1! 21” of time, 
by which the houſe is more weſtward. This is the 
diffatence which reſults from the geometrical. mu- 
thod ; and that alſo has bern tried n er x 
on celeſtial obſervations. 1 

M. Caſſini and 1 obſerved the emerſion of the 
firſt ſatellite from the ſhadow of Fupiter, which 
was obſerved alſo by M. de Louville. M. Caſſini 
obſerved it in the lower apartment, with a teleſcope 
of 16 feet, at 10 f 8", IJ obſerved it in the up- 


per apartment, with'a teleſcope of 17 feet at 10 
5' 7", ſo that we agree within about a ſecond in 


this obſervation, 2 1 pretty often in 
like obſervations. ille has obſerved 


with a teleſcope of A 23 er the ſame emerſion at 
Carr, near Orleans, at 10) 3. 29%, Before I com- 
pare this obſervation with our own, we mult ob- 
ſerve, that the teleſcope which M. de Lowville 
made uſe of, is 6 or 7 feet longer than thoſe which 


Vor. V. N“. 56. Iii we 
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we uſed, chus with his teleſcope he muſt have gen 
the emerſion ſopner than he would have ſeen id 
With a tele dope deen dure and by = 
veral ex We time, we have 
found, that with à te feet we ſee the 
\crabrfions 7 or 8\ſcconds yori, tne rage 
a teleſcope of 17 feet. We muſttherefore add 
theſe'7 or 9 ade og, the out of M. 
de Lowilles obſervation, and we ſhall have 100 3. 
377, which being ſubſtracted from 10" 5' 8", the 
time of our obſervation; we ſhall have the diffe- 
rence. of the meridians a. 31“ or 324 of time, as it 
reſults by the other method, which We found to bet 
igt Soc 33% Batt ge Wo edt 
This experiment is nat the only ane . 
of the wonderful agreement betweentheſe * 
thods in the determination of the difference of the | 
meridians, We alſo found laſt year the ſame ex- 
actneſs at Dunkirk,at the moſt — and ſouth- 
ern extremity of the meridian of the obſervatory, 
and in 1701, toward the ſouthern extremity, The 
e rreement of theſe two methods, a 
erent in ſo many” PE II 


- 


„ Rl 1 2 
ett DAE Blog 167 held warm + th 
"96112 (290010 1517 to) e, hier e 
| JM 6 KUL Jack: 0 22 
os Ne — Ry 
4 13 54 182 by 10 16 < 57! #1 8 10 N Rn d An 
2 


"4 1991. (lis £ > h 4 1; "Iv, 30 ig w 16397 YI 20 30A 
a / 218: Th) 5641 


Sp 55 7 
4 {OMAN | Dy 20 reit > 3h AL 9 q 


L SA 


. j bl 


tm gd 9 
T6 * iti, + 
1+ "Ox 
VSA 
D 
wer 


hu 20103 . bald 9w 


lian RT fas) of 


ale in "thix, Cot 


| EW 3803 
were Jeu 27 ra 
Geof abel, 


e 7 FE 
| 104 9H 
SV £1 HEOT d 


O17 „ald ene 3h 
ach 8 ol mon wi 110 70 | atsd cod ON: 


\ 2 


„oflih 2:44 91a ow. Hoi vido 100 Jo Irmi! 


911-28 21992 39 IN 2A. tn cn 512 Jo Pong: 


59 05 boi? M ni Dona 12d30 adh yd ealutsr 


34 


divide the body vie were into ſeveral ar- 
5 f F 199 IK Tor Tritt hronw 115 
of ni. 1 gift a0 rr e yi 21 75 
0 Nh N Reb etz Gn FP Ng PHI > 
ſc 12 6 9 A IHE Not Gt Reg nl 75 an fb 
Fd vii as. TREO 
pw ins rien of bg 
"Wile, in the middle, for 
dn n 


Mark” 2 weight uſed for gold and filvet. The 


peek, an — 2 : _rqrotarape or 4608: 
W 


e gt. - amt. k 


5 
ns 3. 181 * 


- 
Dk 
© * 
W. 0 1 
* * © % = * * 
1 1 Pr . 4 
ö 4 4 & 1 


od Mende WY a. mortar, or of a cannon, 4 the 
knob of metal, which bears it up on the cheeks of 
the Gru | | 
an 645 e iy 


Aa of an inſect are thoſe rings, which 


— 


An 4] "A 1 4 


\ GENERAL ANDEX:. 


WY us: "WI W NN n effonns 
de 0 av YO 901077 8 
K .þ 

1 & dN 2 — — N Dd eins! 


enn 


W IT) ViO 
WY ** Wb ©. * 11 ; e l 10 
Zo e330 "op knot wort as 


F 1 FTH VOL UMR | 


63 J VIV 


LOL 


V. 
1 Aid e 
4 e iir 6 \ Ling SO \ ITE 
* * TX - 6. * * 4 * 
_ '£ t . did» ad + ot BY As: a bo ** * * ? = - 


Fries, the wild bears of that country. * 


the mines there.” 


Barhary, an. extrarinary r. tht 
" country: r * * 


Barometer wand . 39, 197 2261 wn 
— deceitful i in he predictions g 5 — 
9 the difference between iti * and f 

ari | V W 5 
Boars d F Africa. B 386 
1 „ the difference between its meridian and that of 

Paris. TT 28 
Nu 4 method of ſheeting them 7 . 5 * 

es, 4 great quant i found in 4 ö 2 
Breſt, 2 ſe . 45 
Burter-flies, the af. that covers their wings confidered. 

191 


/ C 


— in Spain, eiue 


3 
'} 


oh E: 8 $44 - 


 AaSOASL AAA£AA@£A OA a. 


-BSoOoOonoO4©-. 


1 
Ee 
E 
Er. 


INDEX. 
0 ae A ka lf AA. 


. thought to be the derica of the ancients, EN 
Carmine, what it is. 4191 10 


= SS — * Ss: 


13. 


2 


ES 


* 


1 


8 v we \ \ 4a WT 2 — * 
7M | ce: pres | N 
bg, gr wa} thas of | JN 
Pwris It Rag pH YN \ On; ns 
dination nf the need Way ved. 4, 149, 2 30 ::. 
mi ſextier, conſidered. N AN n (IK 7 Hing , 
„ cont agiols * Nee 


nA 


910108 


Ruth * _ were 15 AY £0180 
Ban, eee e ae 0 
Eclipſe gf the un. "eu -3 pb * 9 F130 100 0 
1 5 1 
— en. | =— Wan N N S— 
—— piter an bis eib, car * 119 ts 
n Ms OY *.*> » 294], . 
en 2 intim of it. * ON 6 KI... 
0g . _ 1 %! 50 
W 8 | "ONS +, bY x e nothin hs 180 
| den 6 \\ eee Wir dn 


— o 0 
py $4.4 


Fire, a glee of it ſeen at Qietoy. Y. ad 
— the. galeuspiſcis of Nad 22 


Florentine „ones conſidered, * 28 R K 
Foot of the-anzient Bramains:  couparel with that of the Cha- 
* at Paris. 74 
| . Frankfort 


inves. 


Frankfort, the difference 1 its aida, ud that rs 


Taria... d S ee en ee ee 338 
ora 5 
= 17 Ga e N l 
| '»\ 5 BD __—_ ol 
| Galeus pier — . Ig 
Gardon, @ river of France, hat affords gold. 


Garronne, a river of France, that affords Nas 
Globe of fire ſeen 2 a1 ; 2 * 
Gold-duſt, i what rivers Fran it i fun 305 
bus ſeparated framebe ndl. —32 
-Greek-foot, the proportion-of i i th Roman. 77 
um- lacc obſervations on it. COIL 4 My bh) 4, 6 a 4 
ot properly a gum. 1 5 9 


rt of hive. ry neg 
——wbemce the name is derived. web, 
uber it grows. AL ens: 5 


4 12 


its uſes 


Mrs be 
. — ©s dh +4, 1 105-378 


Gypſum, refle@ions jonas obſervations concerning the 


»4 mature of it” . | 379 
S 2 N 5 * ug I 
Us a H. p * 5 Oln | 
ambargh, the difference —— T 
Paris. Th 

Heat in fummer, —_— of at. iis $— — 
-Horizontal-light obſerve | 229 
Horn of an ox, lan vc. Nen 
. "JT i 57 2 1 ATY * ern * 
l * 4 T * all 3 of | —— . 


9 Alone . 


a of the ancients the iſland SJ. OPT. 


an amphibious tin. Nn 


ET, 


— bouring in books, 114011225, 190 
Inundation in the lower Normandy. . 
Iron- ore, an extraordinary fort found j in the Pay de Foix. 
ASS ne 325 
Taly more exafth laid dnwn by the ancients chew hb the mo- 

dern geographers. 24 
Jar ter, his ſatellites eclipſed by the moon, 119 


K. 


\ 


Fa * 4 


* - 
en de, s £ 


* 
— 


* 


881121 2 


e 


£ 


) 
\ 


& 


* 
— — 


— 


— 


— * 4 | 
127 


* 


DEX. 


Wannen Av 134 een anc vat v4 416008] pag. 
Keil, the difference between its meridian and that of Paris. 


Kermes, the fignification of the word, "0 
ba 1a 
Abe hend d eiglig BS. | 
dye, why wy . MENT wort © obi) 
Ae en d A 100 4 te nne 


Lice, or Lake, ſee Gum-lace,! O r dots 
Lamb, a monſtrous “dd wil fig biogeg 
'Lethar 89 an extr aordinary one. l 81 
Leyden, the difference between and Pan orgy 
Lights. ſeen in the heavens. 45570 Ms 26! -rognn. 
borixontal obſerved, 4 0 2 
ovrthern obſerved. | 166 N 
Lindau, the N bettusen i mtridian; und that of 
Paris, | + Wi 1 
Lizard with two tails, vg tens 29 
Loadſtone, remarks upon ib. N VE HKS NB yan 855 


r the "differmce ee its meridian and that of 


Paris. * * ag : 
Lobgitude of Berlin. | 129. 
— —— Bologna. A | 131 

——— Dantꝛzick. i 393 
3 Frankfort nuts Weds ks wh Agtug, 518 
— Hamburg * 128 
"hd A Keil, N N Nenner waa A 22 ' 
Ss — — nds, e r 11227 
SY — London Waise Wy ,%d MD V. ” 146 
. — d. c 126 
— Montreuil. * e «93 \o = 126 
2—— Nuremberg. Ann ue Ge nu 123283 . 
————Recicourt, * e ec 127 


— — Rome, Das wo ty x? ogg, 


_ 132 | 
e e 2 v — A* bn ND 210-110 IS * 
T 1 
pit i $6 Ra | | z) * 


tab Wah INKS BUN 1611 


| . e ben M. 
1 0 INK 101 Yo DM C1135 1 715 0 IN 191 qu 


«KA EX 


. is Arbe event, Wc. 
IJ Mes een % | 08,7399 
hot eng frem the iſland of Ceylan. 


© Maniole of the reiau ht FN olds wa 
g ” nilles. & 
11 of Chins, drewn by 6 Chind#'fhnk «0196 


_ "Marſeilles the differmice betwep its meridian, 72101 7 
ei. W oak Bay 


Meaſures of the ancients juftifud. - 
—— ed with the po Ig 


ren PI 
N n the eee Sis toms 


' Miteorological ob/ervations. 
| the date of its invention, 25 
Microſcope, animals ſeen by it. r 25 21044 1-481 
a ancient, their true meaſurs.. ain 17 26 
n Were Ns 
Moutreu the diferene between its eier ae 
\ 511 9 * . 120 


Nori the difference between its . and r- 1. 


Mow, the principle the mation of the tides, 3 = 
80 leather, 5 coloureds , 4, 0 

f r of pearl, obſervations on it. | 

We, aun. * 


51 5 N Ny 
They magnetic, its declination rw, 4. 149, 228, 
wo 39% 399 


- 
* 
— 

LY 
* 


Nara » @ preat inundation there. | 138055 
Northern lig ght obſerved. To i. v Ki 
. ſee Torpedo. + 
mbergs the difference between its meridian and that of - 


[TOY 


25 
4 


rr $0 tal 
Parhelion obſerved | n 229 


TXNDPEx. 


r 1h ens Ramane, 
| Sy py pal e 
17 . „rund Lal "ge — 15 
Pend | S * BY 0 = WA an of 
- nl, the 


I 


x bow, fb, 
| Pump, 4 . bid ike 2. com- 


tinualh, 01 


| 25 — on the —— which lea 


2 ey 
62 ox duns 
p wh ka. | * 7.8 e \ $444 1+ eqs 7 


ee DST G9. » Q 
— as * , , + DG KI ** coals * 
Queſnoy, — 


* 


Wen for ors there, oY | . CHAZ, wo) £ 18 


"I m_ £ 
7s 4 7 
4 + 


82 . ae. 
20 100 „ £009" 
Rain obſerved, © * x, _ 191775 
| ._; ray the difference betaween ir meridias | 
Faris. 

Reſin, an extraordinary quantity i ina deal Mon” * 4 
Rhine affords gold. 
Rhone affords god. 6 

River Eraut, a remarkable an * n _ 3 


et F hich gar 
Rome foot compavia nib har \* Paricg? 
* Ne. een 5 ws 4 


— 2 


k | 
44 , N P 
* i R © g . 22 —— > - I'S » 
- 8 of , 
ark uw * , 8. » 11288 
** 5 - - s- oe * 


Salat, a river of France, what affords gold. 309 
Sand, a ſhower of it in the Atlantic ocean... _. 38a 
n of fiber, bow formed. "AK 7 
Sea-bare or ſea · cat. 84 
Kkk Serica, 


"8 


_ — - 


7 N ' 2.4 
1 *. 2 


| pag 
| Serica q ancients. 297 
Shells, 4 ſolution of ſome dffeuic ret io the fene 
e them. 
Slow of ſand in the Atlantic ocean. Rec 5 
Diner, their country part of the A d. 
Bound, experiments on it. ; * x 5 
Square, the crthſapout ly the Chinele —.—. | 
Sto the origin of them. u 12 > 
0 —.— 2 — 11.2 
} — =magiitical } ow the Jond 4 Vene. | 15 
0 tal 22 
208 | ; 'T, * a 4 4 
LOL . * rr 4 5 
"Feleſcopes lefcopes,, . 3 e 
leh ſights, the date of their Ebe- 249 
Thermometer ob/erved. 2, 88, 186, 222, 301, 393 
Thunder an extraordinary Heli Vi. 379 
Tides obſerved at Breſt. N — 8 
re governed by the maon. 52 
Toad found alive in the trunk of an elm. 384 
Torpedo or numb-fiſh, | 58 
. figure. 5 
mn experiments en its effects. 60, 6 
applied to the feet cures a fever. 72 
the numbneſs cauſed by it. 61 
ou it is ected. 62 
be parts which cauſe it deſcribed. 65 
Turquois ſtones, in France. 91 
eeemed the firſt among opake ſtones. 92 
heir cbaracters. 92 
where found. 93, 95 
, diſtinguiſbed by lapidaries. 95 
thought to be the bones 0 75 animals petrified. 99 
he furnaces in which they are heated to give them, 
s their fine colour de fribed. 164 
—— -fi(7(tious virtues aſcribed to them. 115 


Pw V. 


3 * 8 0 A . 
INDEX 
a . 
7 - # * 


- 
. 
- : n 0 1 o »# - * 
- oy G d 
(. * 4 > % 
, 
0 9 * 1 * 
$.+5 2 0 * # 93 * - : * : 1 * „ „ # „ e »% of * 
. o — . 


. —_ 


ö = eee 9 » 8 


| 2 — the difference between it and Leyden. 35 
n—h; PE. between its meridian and hi of. Paris. 


2 Funn . * PM a N *\ -—_ PSY * by dd. 30 3 * * 131 
365 «Cat BE _— W. iS M — 4 
- 0 75 


Ls, 
& b4 


#3 x 0 0 3 


W the difference between its meridian * thats 5 
Ve 120 

Waſps, the gf * Ez 
ess eu ese ITE 1 

| Condon, how to prevent the rain augen bit 
1 em. _— © op 4 * 
Warm of « fr vgs 12 e 
om of a ſarulur. rr. 


88 al 
* * | * ** J 8 
Se f % 
= Ne — V A . Fol * * 
bs « 
| , 901 
* 4 
— 
tw # 
% \ % 4 
Po * * * F - 
% G © » f { 1 7 
x 4 
SC 54 20A > 
4 4 | 9 # v 'N I 
- Ci A Yah 4 L 
* 4 * 4 3 
4 * ** 13 
d . -* 4 
* 0 WAL . {54 
; — + ® 7 N 
* * Wa it ai; FL 
. wry * * A > N 
. by a , 78t 
vv ? Dias: wh , 
: | - 1034 9 
: « a 7 d..a 5 t 
. Kk 2 1! AN 
9 % * > 
k + * * 1 ” 
* * =P x & 4 
- , * 1 : 
* * 3 TL 
' 1 — — 2. 
* - 5 «» i 
K. 4 a 4 
2 
1· 5 
\S. = - 8 
. k £ 4 
1 » 4. | , 
o 
& 1 % | 
-e 
— £ _ 1 


AUTHORS. ; NAMES” | 


* - 8 . . * *. " * LES * * 
. 0 eee \ 

, " . SAY. * b N . . , 4 43\J 3 \ - ö 
— —_ 

„ M , : 


A, 


- Gricala, 306, 313, 314. 
AI. Aldrovandus, 37" 77. 


M. de Angervilliers, 310 
Attoninas, 28, 30, 31, 33, 34 © ** 
Archimedes, 242 an 
Ariſtotle, 71, 294, 329 

M. Auzout, 74, _ 249, 250 


Alphonſo Barba, 318 [ 
— de Baville, 310 

yer, 339 
— Bernoulli, 389 "Fe 
Berquen, 96, 315 * 
8. 4 — 119, 132 
Abbe Bignon, 97, 172,1 3342 335 
M. Bigot de la Cante, 16 "ra 
M. Billeret, 346 
M. Blondel, II. 
Boccone, 96, 112 
Bocterus, 239 
Boetius, 94 
De Boot, 115, 116 an. 
M. Borelli, 59, 61, 62, 63, 64, 68, 9371 101 
M. Boulduc, 404, 400 
Mr. Boyle 3 109 : 
N de la Briffe, xs * SL 


en 


20 
1 


. 9 * 


7 


8 
174 


MN e N 


4 


Ver ie Et AP 
. * v n | 


% Sb dont *F 


N 


. 
JO. . 7 


+ 5% , + 8 


Au INDEX gf AUTHons Nats 
de la Broſſe, 96, 112 Por us) NH 
M. — Ter „1271 10 0: 1. M 


— He 5 ol J 
2 Mit) 1. 


M. Celhet, a 29, 45 119, 1244 166, 298, 36 "TIM 


* 


; ew vow 8 

N. oe e els 7 wo 

M. de Choul, 310 dor nem * 
M. Clapiés, 126 972 211 K 5 Miel oh 3d A 
p 1 ? a 1 

. — o 2 _— HM 
M. Colbert, 334 "aff? 5e g aft i N 
TS. or" & t all I. 
Cr bbs rar 

& 5 - V 19% 48 7 

M. Crouzas, 382 | D {£2 e#$16up>oH JIE! 
q pumftatt 
M. Dandrezel, 310 c tt 


M. Deliſle, 24, 162, 110481774 
M. Deſcartes, 252, 2 8 — — M 
M. Deſlandes, 505, 380, 38 385,386 

Diodorus, 309 


Dioſcorides, 5 . W antral; ul J#- 
2 &®; ref at ber» 
Ne tag der (B12 cf * 1 24} b 266 
Ercker, 72 | 7 LITTLE 1 
Duke of Eſcalona, 296 K 217 | 
©. 32272. om Je v ge N. 
Fabritius, 320, 324 + 1066 RY 1 Zee hi oo 
M. dela aye, 215, 216, 23d, 243 eb * 
Fernelius, 331 
F. Feuillée, 32, 34, 119, 7, "_ mog, .. fv 
9 - 101 O98 ay U 00 
M. de Fontenelle, 172, 193 „Sede 
M. de Fonrenay, i111 - eh be! 
M. de Fourmont, 297 ee 4. * 2A 1 5 
M. 311, Nr ACS , 10 2 9 4. A 8 
8 #4 289 e 140 
Galileo, 247, 252, 387 390 Di e519 & ob M. 


M. Gaſſendi, 176, 177, 236, 237, 238 M, 


——_ - ”” I". — 


An; Ibex -of- gin Naked. 


M. Gaupe 128 > vill 6 oh 4 100 
M. le Gendre, 97 \ 1 8 D A 


86, 135, 136, 1 
CY 


M. Geoff roh, | "Tt „AN n 
264. 305, 404, 409 ee 


2 5 8 # i . 


M * 
. © C\ 
. Giſcaro Get © SRC SNA 
© ACMA. CY fg - 


R w | 24 1 
*% — 

tag 172 : 7 2 IE $8 t © 8 * 2 EY 6 
Cee © dert! | R »*% 08 eek 2. 5 


ed 


® 
70 5 
| * 8 05 £4 IE OD Is 
v . f . * 8 4 


M. Hecker, 130 7 FE FI 
M. Herman, 39, Mow" ate a tub me 
M. Hevelius, 3 163 ros * Ec I 
M. de la Hire, 1, 74, 87,89, 149, 149,'201; 464, 205, 

—2 Nr 580,884 e 39s 


2 


x der eee I 


Went 15 
ber Set A 47% 4 « 75 mar FS 


2 y 
2 pam 7 Y 
9 1 "x 21 940 8 2 
PAS <. | . CN id 
N . . — : \ CT \ 0 ba 5 1 ct 
de Jufficu, 100, 118, 296, 3414 399 5 Jr” NET 4 
AS * 93 * 


95. 
8 Reb 7 el. a 
Kepler, 252, 253, 24 


4. . 
M. Kirchius, 175, Th * * 105 e 


"oh vj ; 6124 


M. de Lagny, 388 at ett r 345 14 
F. Laval, 39, M12, 127 Ned 5 
| M, Lower, 236 6, der 9 6 pl IN * 

1 Ak . Dl Arch 2 AY Mk 


445 VEIL, 2 87 
"Ii 


— 5, 9, bi; Say ie d 
& Louville, 125 424, 425, 426 0 10 02 AD . 
N 22; 200 LE 

RE . 9 2 = « A Ms | 4 
ee Fre goa Hy 


; 2 * . - [ „ & . 1 %2,0 Fa. — 1 . * 
9 2 , Wal - £ * i 34 A , © * , N 5 
"y 9 Y , 15 


M. 
M. 
M. 
M. 


— 


75 e 77 

M. M ob bn al MA 
Mairan, 220, 1.0 8,4 r 

M. Malezieu, 28 88, 2 57-388, 36 0%, 0, 26488, 464! 

M. Mal Ivaſia, 295, 290, 297 | — n 4 

M. Man anfredi, 131, 356 - $01. ,200k} 1919p 

M. Maraldi, 10, 35, . 303, 334, 338, 35h 353 


357» 365, 424 
M. : 91,591 £91 ee of 
cd oma" h N 


F. Maſcardi, 15 5 164 Woe eus lo 4 
Maſſo, 310 „ ie H 3h dd A 


e Tyrius, 33 oft N IM 


M. Mery, 193, 1 I 196, 1 | nem H MM 
M. e g 1 2 if EUR rag 3s 
45 © e „ N TY 20 1 91 'FÞ af oft. ; 
Sir Jac Newton, 369 es * Are 
| | RN 
Bernard Paliſſy, 346 1 Ff t 34k Heb. * 
on 310 a a 98 N. {ts 
errault, 62, 70, 2 b T, oo 
M. petit, 29 25 70, 07, 2397 20 * 5 * 
N. 8 74, 246, 249, 332/334 35 5 3 757 
5 i Plantade, _ 
my, I i 
Dr. Pauken Lp _s 9% In, dc 1 
F. umier, 20, 2T, 343 . 3002 uot; L fy, AJ 
M. Pomet, 26 | e 
| Count de Pontchartrath, 334 5 * 
I. B. Porta, 254 ee ted Hat 
2 donius, 330 es gt, „ ct cee M 
tol Omy 234, 2 8 
M. de Puy, 8: 297» 290, 299, 330 F 
R 8 ng. ' 2 [Fs 
| Ramelli, 239 CITES ST +. ee fie wn 4 
M. Ray, 12, 65 ode Ilie 


M. de Reaumur, 19, 40, 58, 84, 91; 178 22 


ee 
Redi, 50, SA 62, be, 2682 6. d 33 ee $1 e WIE, 1 Lag 7 * 
M. de Reſſons, 155, 38 

M. Reyher, 129 


F. Riccioli, 30, 39, 164, 331 | i M. 


14. 
rs 22253 85 2 ce. ni oy 


ee ee MA 
Rondcktn 30 285 ces Ges e298 endl! HM 2 
I Bas 98s 102 N 1 bent ME. 


die 1 £ 
PEN 22 £22 het?) 5 ee 
&F < £05 e\ £0 

74 FOO C8 uad Au Mi 11 

$97 £97300Tk 1 1 

? = 5 ed S918 4 

1 #1 1 

. er der zer £03 . * 15 

Cos wr aba 144 | 
* 1: +: 

= Ma. Son, 25, 35. . 4 erk none: HM. „l ws 

Saab, 4 
Captain Strong, 163 25 e bras 4. 
4 55 au M 1. 
F. Tachard, 5, 10, 335 t K 05489 us: 141 
2 In, 8 2 15 1 4 K 
te ere Jede N e325} 4 MM 
CG 
axe | OO 91 ease i 5 
M. Vaillane, 7 rec” K wy 8 O17 +0 He! 0 
oe *$ Al 1 

Valerius Maximus, us, 32 9 be 8 K nn 
M. de Vallincour, 168, 170 1995 _ th 3 


M. Vallerius, 121, 


M. Varignon, 377, 384, 80 
— e e 195 5 | : 
Mr. Vernon, 25 ere bes 8 
Villalpandus, 8 5 
Vitruvius, 239 4 
we ES F. Viva, 30 vw 


Mas... 119 Af 
6 164 * 


Wormius, 116 22 
M. Wurtgelbaurgh, 119, 282, 1 


— y V - 7 
; þ 
I 1 N 
7 * NI 4 * 4 & 
2 f 


25 „ 


